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The basic concept for managementof elk (Cervus elaphus nelsonl) habitat 
was suggested by Thomas et al. (1976), and Black et al. (1976). In brief, 
this concept assumes that management actions, specifically timber harvest, 
can be manipulated to provide an optimum balance between cover and forage 
areas. The optimum ratio proposed was 40% cover and 60% foraging area . 
Following presentation of the original concept, several modifications to 
fit localized conditions were proposed. Currently, guidelines are widely 
used and generally accepted although neither the underlying assumptions 
nor the methods of application have been standardized and appropriately 
tested.
Validation testing of elk management guidelines was undertaken during 
the summer of 1980 . The hypothesis of this research was; individual seg­
ments of habitat equally available to the same elk will be used by elk at 
levels-predicted by the guidelines. Five study areas were selected in 
western Montana and each study area consisted of three to four subunits. 
Transects 4 foot (1.2 m) wide were run on contour or compass lines within 
each subunit to count elk pellet groups. Data were analyzed from 167 miles 
(267 km) of transects and 50,731 acres (20,539 ha).
Deviation from optimum habitat was referred to as an area's effective­
ness and defined as proportion of the habitat actually available to elk 
after reductions related to road density and the amount of thermal and 
hiding cover. In evaluating the amount of cover, certain minimum stand­
ards had to be satisfied. Therefore using these standards, five methods 
to determine a cover/forage ratio were developed by various field sampling 
and photo interpretation techniques. The cover/forage ratio was then 
measured for effectiveness by using a single curve that had 100% effective­
ness at 40% cover and multi-curves in which effectiveness varied by habitat 
type group. The effects of roads were measured with models developed by 
Perry and Overly (1977), and Lyon (1979). Consequently, using different 
methods and models, 12 area effectiveness percentages were calculated for 
each subunit.
Within each study area, the subunits were then ranked by the elk pellet 
groups per acre and by the area effectiveness percentages for comparison. 
Testing of elk management guidelines was to determine which model and method 
came the closest to the elk's preference. This study fails to reject the 
hypothesis, but in doing so, these models and methods were clearly favored: 
to obtain a cover/forage ratio use the percent in cover by P.I. type or 
the tree/shrub breakdown; to test for cover/forage effectiveness utilize 
the single curve and; to evaluate road effects use the Perry and Overly 
model.
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CHAPTER 1 
INTRODUCTION
The Renewable Resources Planning Act of 1974 and the National Forest 
Management Act of 1976 establish a number of criteria for management of 
the National Forests. Managers are required to maintain diversity in 
forest structure and to assure coordination among commodity resource uses 
and noncommodity resources. In the Northern Rocky Mountain forests, one 
major challenge has been to attain timber harvest goals while maintaining 
and enhancing wildlife habitat. Managers require explicit and well- 
defined guidelines to achieve proper coordination, but there are few 
wildlife species for which such guidelines have been proposed. One major 
exception has been the development of habitat management guidelines for 
the Rocky Mountain elk {cervus elaphus nelsoni).
The basic concept for management of elk habitat was suggested by 
Thomas et al. (1976) and Black et al. (1976). In brief, this concept 
assumes that management actions, specifically timber harvest, can be 
manipulated to provide an optimum balance between cover and foraging 
areas in the habitat available to elk. Recently, biologists throughout 
the West have expanded on the original concept by developing elk habitat 
management guidelines that incorporate research findings and specific 
requirements of elk in localized habitats.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
Current guidelines are widely utilized and generally accepted
although neither the underlying assumptions nor the methods of application
have been standardized and appropriately tested. Despite a basic simi­
larity in concept, different versions of the guidelines appear to vary 
substantially in the amount of subjective judgment required and in the 
methods of application. Validation tests of these guidelines may provide 
an opportunity for simplification and standardization, as well as a test 
of elk response to the biological perceptions of the guidelines.
The research reported here was designed to evaluate several different 
geographic areas of existing elk summer habitat using the current guide­
lines to test elk distribution against the predictions. The hypothesis 
of the study is that individual segments of habitat equally available to
the same elk will be utilized by elk at the level predicted by the
guidelines.
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CHAPTER 2 
REVIEW OF LITERATURE
The basic concept for utilizing timber harvest as a tool of habitat 
manipulation to benefit elk was proposed by Black et al. (1976) and Thomas 
et al. (1976). This concept has an underlying assumption that the major 
habitat requirements of elk include forage, cover, water, and some 
specialized components for wallowing and calving. Of these, forage and 
cover can potentially be manipulated by the land manager, while the others 
can only be identified and protected.
In a totally forested environment, elk habitat is likely to have a 
cover surplus and a deficit of forage. Therefore, timber harvest can 
remove cover and increase forage, but it is possible to go beyond some 
specified optimum to produce a forage surplus and a cover deficit. The 
optimum ratio proposed by Black and Thomas was 40% cover and 60% foraging 
area.
In presenting this proposal. Black and Thomas developed definitions 
for two kinds of cover required by elk: thermal cover and hiding cover.
Thermal cover supplies elk with vegetation to ameliorate effects of 
weather. By definition, thermal cover is a stand of coniferous trees 
40 feet (12 m) or more tall with an average crown closure of 70% or more. 
Hiding cover supplies elk with vegetation to provide security or escape 
from danger. By definition, hiding cover is any vegetation capable of
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
hiding 90% of an adult elk standing broadside from the view of a human at 
a distance equal to or less than 200 feet (51 m). These definitions are 
significant because all forest stands that do not satisfy cover require­
ments become foraging areas by default. Thus, the suggested 40/60 ratio 
in no way represents 40% cover and 60% openings.
In addition to the 40/60 ratio, the Thomas and Black papers proposed 
that different "land types" would have variable potential for affecting 
elk populations. Several cover/forage ratio curves showing elk response 
were based on deviation from the optimum within different land types. In 
some land types, modified cover/forage ratio curves have no potential for 
increase but elk use can be expected to decline if cover drops below 40%.
Thomas and Black put forth these theories as a guideline to maintain 
habitat diversity and to assure that elk, as a resource, could be evalu­
ated and managed. These theories have also inspired other biologists to 
formulate their own guidelines.
Localized Guidelines
Following publication of the original concept, several modifications 
to fit localized conditions have been proposed. In Montana and northern 
Idaho, recommendations of the Montana Cooperative Elk-Logging Study 
(Contributors 1979) and a number of papers describing the effects of 
roads on elk (Burbridge and Neff 1976; Marcum 1976; Perry and Overly
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
1977; Basile and Lonner 1979; Lyon 1979) have been used to produce more 
precise guidelines.
Within Region 1 of the Forest Service, biologists have developed 
three different localized guidelines for the Central Zone, Eastern Zone, 
and northern Idaho. These localized guidelines give the biologist more 
precise means of managing specific elk populations and methods to assess 
the implications of timber harvest.
The three guidelines describe the deviation from optimum habitat as 
"area effectiveness." Area effectiveness is determined by evaluating the 
total impacts of the cover/forage ratios and road densities, and either 
multiplying or adding the totals of these effects. But, in arriving at 
a habitat evaluation, the localized guidelines are not necessarily 
consistent.
Each guideline depicts a correlation between a change in elk use and 
timber harvest by calculating a cover/forage effectiveness. The Central 
Zone, for example, uses 65 habitat types and arranges them into eight 
habitat groups. Each habitat group has its own curve predicting what the 
elk response would be to different amounts of cover. The Eastern Zone 
grouped habitat types with photo interpretation types to describe elk 
habitat type; 10 curves have been developed for 29 elk habitat types. 
Finally, the northern Idaho guidelines show 46 habitat types with 3
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curves, and each habitat type is classified by its relative value for 
thermal cover on summer range.
The localized guidelines not only differ on how they evaluate cover/ 
forage, but also on how they assess the impacts of roads. These impacts 
are presently being evaluated by the following methods. First, a model 
developed by Lyon (1979) estimates habitat effectiveness under various 
levels of road density and tree cover. Second, a habitat effectiveness 
model shows the probability of maintaining a security base between road 
density and percentage of hiding cover. Last, usability factors have 
been developed to depict a relationship between vegetation type and road 
type.
Personal Communications
Because no paradigm exists for obtaining a cover/forage ratio, seven 
wildlife biologists were consulted for their methodology. John Ormiston, 
Bitterroot National Forest; Bob Hensler and Carl Frounfelker, Flathead 
National Forest; Alan Christensen and Dave Henry, Kootenai National 
Forest; Mike Hillis, Lolo National Forest; and Lorin Hicks, Burlington 
Northern Timber and Land Resource Division have each developed different 
techniques, but all used aerial photographs and photo interpretation maps 
as their principal sources.
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Aerial Photographs
Several biologists rely heavily on aerial photography to determine 
stands of hiding cover, thermal cover, forested forage, and open forage. 
Stands are outlined on aerial photographs by the biologist, utilizing 
only subjective judgment. Once the stands have been delineated on the 
aerial photographs or transferred to a topographic map, a dot grid is 
used to convert the area to an acre equivalence. A cover/forage ratio 
is figured by combining the hiding and thermal cover stands and forested 
and open forage stands together.
A cover/forage ratio can also be determined directly from aerial 
photographs without stand delineation. This is done by outlining the 
analysis area and placing a systematic dot grid over it. Each dot that 
falls on a tree is cover, while the remainders are considered to be 
forage by default.
Photo Interpretation Maps
Photo interpretation (P.I.) maps are frequently employed by biolo­
gists to obtain a cover/forage ratio. The analysis area is outlined on 
these maps and, by definition, P.I. types 11, 12, 14, and 17 (Appendix 2) 
are considered cover. A cover ratio is figured by dot-gridding these 
P.I. types and converting the dots to acre equivalents. Some biologists 
utilize P.I. maps in conjunction with aerial photographs.
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Other Differences
In determining the analysis area, discrepancies still exist between 
biologists. Several biologists compensate for area denoted as nonhabitat; 
i.e., cliffs, lakes, talus slopes, etc.; while others just compensate for 
lakes; and still others make no compensation at all. Therefore, the 
analysis area is also determined by the subjective judgment of the 
biologist.
Finally, all biologists that were contacted field checked most 
analysis areas to verify their technique. The field check ranges from 
spot checking areas with a densiometer to walking most of the analyzed 
area.
8
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CHAPTER 3 
STUDY AREAS
Criteria for Selection
Criteria for selection of a study area were: (l) large area (5,000
acres (2 024 ha) or greater) and contiguous; (2) convenient subdivisions; 
(3) different cover/forage ratios and road densities within subdivisions; 
and (4) half of the study areas should have similar third-order drainage 
topography. The selection method consisted of (1) the area had to be 
proposed by management biologists, and (2) the area was examined for 
criteria above and the possibility that some other factors might produce 
an elk response unrelated to the guidelines.
Through this process, five study areas were selected: Skalkaho
Game Preserve (Bitterroot National Forest), Petty Creek (Lolo National 
Forest), Blue Mountain (Lolo National Forest), Jim Creek (Flathead 
National Forest), and Beaver Creek (Kootenai National Forest).
Skalkaho Game Preserve
The Skalkaho Game Preserve is a 25,000-acre (10 121 ha) tract of 
forest land on the west face of the Sapphire Mountains, 15 miles (24 km) 
to the east of Hamilton, Montana. The game preserve was established in 
1925 by the Montana Fish and Game Commission and has undergone a number
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
of reductions from the original 72,125 acres (29 200 ha). The present 
preserve has never been open to hunting.
The study area is located inside the game preserve and includes 
approximately 8,517 acres (3 448 ha) of high-elevation subalpine National 
Forest land (Fig. 1). The subunits that make up the study area are: 
Crooked, Dam, Falls, and Little Burnt Fork creeks. Subalpine fir (Abies 
lasiocarpa), Engelmann spruce (picea engeimannii), and whitebark pine 
(pinus aibicauiis) are the dominant species of trees at the higher ele­
vations, with Douglas-fir (pseudotsuga menziesii) and lodgepole pine 
(pinus contorta) found at lower elevations. The most common soils are 
the Felan series, which have a moderate rate of permeability.
The Skalkaho study area is somewhat unique in that roads are present 
where no hunting has ever been allowed in the preserve area. Subunits 
that have been partially logged are Crooked and Dam creeks. Falls and 
Little Burnt Fork creeks are completely unroaded. A jeep trail runs the 
ridge between Dam and Little Burnt Fork creeks, but it is undriveable. 
During the study, a small, active logging operation in Crooked Creek 
drainage contributed some disturbance.
10
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Petty Creek
This study area is located 27 miles (43 km) due west of Missoula, 
and consists of 12,300 acres (4 980 ha) of the South Fork of Petty, Johns, 
Gus, and Eds creeks (Fig. 2). The South Fork has shrub fields created by 
fires in 1910 and 1917. The other three subunits were also burned in 
1917, with parts of Gus and Eds creeks reburning in 1919.
Land ownership is comprised of Forest Service 9,911 acres (4 013 ha); 
Champion International 1,022 acres (414 ha); Burlington Northern 1,047 
acres (424 ha); and the State of Montana 320 acres (130 ha). The dominant 
tree species are Douglas-fir and lodgepole pine. The soil consists of 
the Winkler-Holloway association and Drexel series. They are well 
drained with a moderately high rate of infiltration.
Parts of John, Gus, and Eds creeks have been recently logged, while 
the South Fork is mostly undisturbed. Logging roads can be found through­
out, with the Garden Point Ridge Road bordering all four drainages.
Blue Mountain
This sample area is located 7 miles (11 km) west of Missoula,
Montana, with Sleeman, Woodman, and Camp creeks making up the subunits. 
These third-order drainages give a combined analysis area of 11,473 acres 
(4 645 ha) (Fig, 3).
12
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Land ownership includes 8,849 acres (3 583 ha) of National Forest; 
1,869 acres (757 ha) of Champion International; 210 acres (85 ha) of 
Burlington Northern; and 610 acres (247 ha) of small private. The domi­
nant tree species are Douglas-fir and lodgepole pine. The soils are 
composed of the Holloway, Repp, and Beescove series, which are high to 
moderate in permeability.
All three subunits show signs of previous logging, with Woodman Creek 
sustaining the highest impact. A network of roads and jeep trails can be 
found throughout, with the highest density occurring in Woodman Creek. 
Champion International had an active logging sale approximately 1 mile 
(2 km) to the south and southwest of Camp Creek.
Jim Creek
The Jim Creek study area is located 5 miles (8 km) northwest of 
Condon, Montana, bordering the Mission Mountains Wilderness area (Fig. 4). 
The four subunits that make up this sample are Jim Lake, Jim Creek 
Lookout, Moore Creek, and Piper Crow Creek, and the combined analysis 
area is 8,530 acres (3 453 ha). Topography is such that well-defined 
drainages are difficult to delineate. As a result, it was necessary to 
delineate subunits on subjective divisions of the total area.
15
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The sample area has checkerboard ownership between the Forest 
Service 3,684 acres (1 491 ha), and Burlington Northern 4,846 acres 
(1 962 ha). The dominant tree species are western redcedar {Thuja 
piicata) and subalpine fir. The soils for these areas are the Jim Lake 
series which have moderate-permeability. - --
Portions of Jim Lake, Jim Creek Lookout, and Piper Crow Creek have 
been logged, while Moore Creek has been left undisturbed. Roads are 
found on the border of Jim Creek Lookout, Moore and Piper Crow creeks, 
while Jim Lake is heavily roaded throughout. There are no jeep trails in 
the study area.
Beaver Creek
The Beaver Creek study area Is located 14 miles (22 km) southwest of 
the Trout Creek Ranger Station. This tract of land is bordered to the 
west by Idaho and is on the northeast face of the Bitterroot Mountain 
Range. The subunits, Dixie/South Branch, Dry Gulch, and Green Gulch, 
have a combined analysis area of 9,911 acres (4 013 ha) (Fig. 5).
The study area is almost totally in Forest Service ownership, with 
only 360 acres (146 ha) privately owned. This small parcel of private 
land in Dixie Creek shows evidence of past mining. The dominant tree 
species are western hemlock {Tsuga heterophylla), mountain hemlock {Tsuga 
mertensiana)» and Subalpine fir. The predominant soils for the sample
17
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areas are Truefissure and Holloway series. The Trueflssure soils are 
found at the higher elevations» and they are well drained with moderately 
high infiltration and moderately rapid permeability. The Holloway soils 
are found at lower elevations, and they are well drained and moderately 
permeable.
All three subunits have a previous logging history, with Green Gulch 
receiving the highest impact. A network of roads and jeep trails can be 
found throughout, with Green Gulch sustaining the highest impact.
Table 1 shows a. comparison of the five study areas' annual precipi­
tation, common habitat type, elevational range, and slope.
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Table 1.— Comparison of study areas
Area Annual^ precipitation
Most common 
habitat type^
Elevation
range
Average 
% slope
Inches Cm Feet Meters
Skalkaho 40.0 101.6 ABLA/LUHI 7000-8000 2134-2439 35
Petty Cr. 23.1 58.7 PSME/VA6L 3800-6700 1159-2042 51
Blue Mtn. 13.3 33.8 PSME/PHMA 4000-6400 1220-1951 49
Jim Cr. 25.1 63.8 THPL/CLUN 3600-6600 1098-2021 24
Beaver Cr. 30.9 78.5 TSHE/CLUN 3200-6400 976-1951 42
^Sources for weather data:
Skalkaho - Grid and Sleeping Child Planning Unit, Final Environmental 
impact Statement, Darby Ranger Station, Bitterroot National Forest, 1974.
Weather Station 2 miles (3 km) northeast of Lolo Hot Springs is 7 miles 
{11 km) from the Petty Creek area. U.S. Climatological Bulletins, U.S.
Weather Bureau, Helena, MI, 1961-1971.
Weather Station at Missoula airport is approximately 7 miles (11 km) from 
the Blue Mountain area. Climatological data from Montana compiled by the 
National Climatic Center, Asheville, MC, 1979.
Weather Station at Lindbergh Lake is approximately 12 miles (19 km) from 
the Jim Creek area. Climatological data from Montana compiled by the 
National Climatic Center, Asheville, NC, 1979.
Weather Station at Trout Creek Ranger Station is approximately 14 miles 
(22 km) from the Beaver Creek area. Climatological data from Montana 
compiled by the National Climatic Center, Asheville, NC, 1979.
2Por common names see "Forest Habitat Types of Montana" (Pfister et al.
1977).
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CHAPTER 4 
- - METHODS AND MATERIALS
After a study area was selected, and subunits delineated, the 
following information was required for each subunit: cover/forage 
ratios, road densities, and a measure of elk use (pellet group count). 
Part of these data were collected in the field, part in the office.
Field Methods
Topographic maps for the individual study areas were obtained, and 
contour transects were selected to give a sample of 5-15 miles (8-24 km) 
in each of the subunits. In four of the study areas, contour transects 
were established approximately 500 vertical feet (152 m) apart, but 
compass bearings were followed in the Jim Creek study area.
Each transect was divided into segments to allow intermittent 
recording of data, and to serve as a means of checking field location of 
the observer. Segments separated aspect changes, which meant that the 
transect line was segmented in conjunction with draws and ridges.
Using the topographic map and altimeter or compass, the transect 
line was walked searching a 4-foot (1.2 m) wide transect, recording the 
number of pellet groups by age class for each segment on the data sheet 
(Appendix 1). Recognizing that observers could not always stay on the
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designated course because of alder thickets, rock outcrops, etc., pellet 
counters were allowed to follow the line of least resistance within 50 
feet (15 m). Elk and deer pellet groups were recorded separately.
Because ages of pellet groups are often difficult to determine, the 
broad classifications as described by Lyon (1973) were followed:
Fresh -- still warm, slimy, etc.
 —  - New —  mostly brown, only minor weathering
Old —  gray to brown, weathered
Very old —  gray, weathered, checked, falling apart.
Data for evaluating cover/forage were also recorded for each segment 
along the transect lines. The pellet counter was asked to determine tree 
and shrub canopy cover by using the following code:
0 - no trees
1 - tree canopy less than 25%
2 - tree canopy 25%-75%
3 - tree canopy greater than 75%
0 - no shrubs
1 - shrub canopy less than 25%
2 - shrub canopy 25%-75%
3 - shrub canopy greater than 75%.
In addition, a subjective judgment of the cover/forage classifica­
tion was given to each segment as follows:
22
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
HC - Hiding Cover OF - Open Forage
TC - Thermal Cover D - Deletion (talus, rock, water)
FF - Forested Forage
Finally, each segment was habitat typed in accordance with Pfister 
et al. (1977) forest classifications, and all roads and road conditions 
were noted wherever they were encountered.
Office Methods
Office methods included the several different techniques used to 
obtain cover/forage ratios and road density estimates.
Determining Cover/Forage Ratios
None of the guideline publications describe a specific method for 
determining cover/forage ratios. As a result, several different methods 
were utilized.
1. Pellet Counter's Subjective Judgment. A cover/forage ratio was 
obtained for each subunit based on what the pellet counters called 
the individual segments along the transects. Hiding and thermal 
cover classifications were called cover, while open and forested 
forage contributed to forage. Any portion of the segments called 
nonhabitat was deleted.
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2. Tree and Shrub Canopy Cover. While walking the transects, pellet 
counters recorded percentages of tree and shrub canopy cover for 
each segment. A cover/forage ratio can be calculated by following 
obvious visual breaks in the tree/shrub canopy.
a. Forage classification--a segment that has (1) no trees; (2) 
tree canopy 25% regardless of shrub canopy; and (3) tree 
canopy between 25 and 75%, and no shrubs, or shrub canopy <25%.
b. Cover classification--a segment that has (1) tree canopy 
between 25 and 75%, but shrub canopy is >75%; and (2) tree 
canopy is greater than 75%, regardless of shrub canopy.
c. Forage/cover overlap--a segment that has a tree canopy between 
25 and 75%, and shrub canopy between 25 and 75%. Areas such as 
these are difficult to classify, so 50% of the time I put them 
into a forage category and the other 50% they were classed as 
cover.
3. Photo Interpretation Stand Types. Photo interpretation (P.I.) types 
in the past have been applied to elk, white-tailed deer (odocoiieus 
virginianus) and pileated woodpecker [Dryocopus pileatus) manage­
ment (Carpenter and Keating 1979; Peterson 1978).
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By definition (Appendix 2), P.I. stand types 11, 12, 14, and 17 
represent some of the densest canopy cover for elk. Therefore, P.I. 
stand types were imprinted on the study area topographic maps, and 
total acres for these four types are calculated to give a cover 
ratio. All other P.I. stand types were classified as forage by 
default, except where specified as nonhabitat.
4. Photo Interpretation Stand Types by Percent. The cover/forage 
ratio is determined in this sampling technique by using a combina­
tion of P.I. stand types and the cover/forage classifications 
recorded by pellet counters. Within each P.I. type, pellet counters 
specified individual segments as either cover or forage. I recorded 
all segments that crossed each P.I. stand type and tallied how many 
times that P.I. type was actually classified as cover. This, then, 
gave a percentage of cover for each P.I. type. A cover ratio was 
obtained by taking the total acreage of the P.I. type and multiply­
ing it by the percent in cover.
5. Dot Grid. This sampling technique employs the use of aerial photo­
graphs 2.64" to the mile or greater and a systematic dot grid of 64
dots per inch. Once the study areas were outlined on the aerial
photographs, the systematic dot grid was overlayed. Dots that fell 
on treed areas were counted as cover, and those that didn't were
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considered as forage. A cover/forage ratio was obtained by convert­
ing the dot tally to an acre equivalent. Lakes and other nonhabitat 
were excluded.
Determining Road Densities
Road length and density were calculated for each study area. Roads 
prevent full utilization of habitat and, consequently, where densities 
are high, the habitat is less than fully effective for elk. Conversion 
of these data to estimate habitat effectiveness could have followed 
either of two different models: Perry and Overly (1977) or Lyon (1979).
The two models are similar in that they both give a percentage of 
habitat effectiveness, but how they arrive at this percentage varies 
greatly.
Perry and Overly's Model
Perry and Overly's model has been adapted by Thomas et al. (1979) 
guidelines to evaluate impacts of traveled roads on summer elk habitat 
(Fig. 6). The model shows different levels of habitat effectiveness that 
can be achieved by segregating roads into primitive, main, and secondary.
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Figure 6. Impacts of traveled roads
on the potential effective­
ness of summer elk habitat 
(adapted from Perry and Overly
1977;.
Information to the left of the vertical line at 
the 3-mile point is derived from Perry and Overly 
(1977)* Information to the right is an extrapo­
lation of that data.
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In evaluating road effects, I used Perry and Overly's model as 
adapted by Thomas et al., but it was modified to put the main and second­
ary roads into one curve (Fig. 7). Also, for tny purposes primitive roads 
were considered solely jeep trails.
Lyon's Model
Lyon's model treats a road as a road regardless of width and mainte­
nance, and estimates habitat effectiveness under various levels of road 
density and tree cover (Fig. 8). Through a series of calculations, Lyon 
has developed coefficients for predicting loss of effective elk habitat 
(Fig. 9). These prediction coefficients, along with road density and 
square miles, will estimate the number of acres lost as habitat.
In some cases where road densities are high and timber harvest has 
been extensive, it is possible to obtain negative values. In areas pro­
ducing negative values, Lyon recognizes that habitat effectiveness in 
occupied elk range probably cannot be reduced below 10 to 15% by roads 
alone.
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Figure ?• Impact of traveled roads on 
the potential effectiveness of 
summer elk habitat (modified 
from Perry and Overly 1977) 
as adapted by Thomas, et al.
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Figure 8. Predicted levels of effective elk 
habitat with different road densi­
ties and tree cover (Lyon).
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Figure 9. Predicting loss of effective elk habitat
Square » Road » Predic. _ Acres of 
Cover type Acres miles density coeff. " hab. loss
Clearcuts and 
natural openings
31
766.3
25% tree cover 354.9
25-75% tree cover 326.2
75% tree cover o i r n
or greater
Total Acres Loss
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CHAPTER 5 
RESULTS
Five study areas were examined during August and September 1980.
Blue Mountain was completed from August 4 to 7; Jim Creek on August 11- 
12; Beaver Creek on August 18-19; Petty Creek from August 25 to 28; and 
the Skalkaho Game Preserve on September 2-3. In all, 19 different 
observers spent 52 man-days collecting data on 167 miles (267 km) of 
transects. These data are presented in Appendix 3, but a condensed data 
summary of subunit sizes, transect lengths, acres sampled, pellet groups, 
and road information are presented in Tables 2-6.
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Tab le  2 . — Skalkaho Game P reserve
Acres
Transects Actual Pellet groups by age Road Road
Area length 
in miles
acres
sampled Fresh New Old
Very
old
PGA: length 
in miles
density
mi/sec
Crooked Cr. 1,885 7.35 3,56 17 146 161 96 90.9 3.10 1.05
Dam Cr. 2,287 8.65 4.19 15 201 223 49 104.7 5.89 1.64
Falls Cr. 2,374 11.56 5.61 68 509 435 80 180.2 0 0
Little Burnt 
Fork Cr. 1,971 9.74 4.72 J 1 _ 4 2 8 350 66 170.0 0 0
TOTAL 8,517 37.30 18.08 125 1,284 1,169 291
^Pellet groups per acre (PGA) do not include the very old pellet groups.
Table 3.--Petty Creek
Transects Actual Pellet nrouDS by age
PGA:
i
Road Road
Area Acres length 
in miles
acres
sampled Fresh New 1Old
Very
old
length 
n mi les
density 
mi/sec
South Fork 3,935 14.79 7.17 3 63 78 90 20.1 3.20 0.52
Johns Cr. 2,245 8.20 3.97 14 44 44 2 25.7 2.27 .65
Gus Cr. 1,950 9.00 4.36 0 21 84 20 24.1 2.06 .68
Eds Cr. 4.170 12.54 6.07 _ 2 75 92 38 28.0 5.86 .90
TOTAL 12,300 44.53 21.57 20 203 298 150
. ipellet groups per acre (PGA) do not include the very old pellet groups.
Table 4 .— Blue Mountain
Area
Transects Actual Pel let groups by age Road ■ Road
Acres length 
in miles
acres
sampled Fresh New Old
Very
old
PGA: length 
in miles
density
mi/sec
Sleerian Cr. 4.314 11.68 5.66 8 27 52 23 15.4 3.65 0.54
Woodman Cr. 3.437 13.99 6.78 12 52 44 18 15.9 6.92 1.28
Camp Cr. 3.722 10.60 5.13 _ 2 i i 13 _ 7 5.3 6.01 1.03
TOTAL 11,473 36.27 17.57 23 90 109 48
^Pellet groups per acre (PGA) do not include the very old pellet groups.
33
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
Table  5 . — Jim Creek
Transects Actual Pel let orouos by age Road Road
Area Acres length 
in miles
acres
sampled Fresh New Old
Very
old
P G A ‘ lengtn 
in miles
density 
mi/sec
Jim Lake 2,171 6.04 2.92 0 3 2 2 1.7 12.32 3.63
Jim Cr. Lookout 1.830 5.41 2.62 4 2 10 6 6.1 .52 .18
(toore Cr. 2.841 5.69 2.75 4 9 12 5 9.1 1.47 .33
Piper Crow Cr. 1,688 4.74 2.30 _ 1 1 1 _9 J _ 10.4 .95 .36
TOTAL 8,530 21.88 10.59 10 27 33 14
^Pellet groups per acre (PGA) do not include the very old pellet groups.
Table 6.— Beaver Creek
Transects Actual Pellet groups by age Road Road
Area Acres length 
in miles
acres
sampled Fresh New Old
Very
old
PGAi length 
in miles
density 
mi/sec
Dixie/S. Branch 4,020 10.27 4.98 20 130 157 82 63.7 7.48 1.19
Dry Gulch 2.874 7.61 3.69 8 42 39 27 24.1 7.72 1.72
Green Gulch 3,017 9.47 4.58 28 54 73 27 33.8 13.14 2.79
TOTAL 9.911 27.35 13.25 56 226 279 136
^Pellet groups per acre (PGAJ do not include the very old pellet groups.
34
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
CHAPTER 6 
ANALYSIS OF DATA
Although several different guidelines were examined and reported in 
my literature review, the five study areas fall within the USDA Forest 
Service Northern Region Central Zone and were evaluated using the August 
revision (Contributors 1980). This model requires cover/forage ratios 
for each habitat type in the analysis unit, and road densities in miles 
per section. In addition to the information needed to use the Central 
Zone guidelines, I have also presented some alternatives which appeared 
to offer a possibility for simplified application.
Determination of Cover/Forage Ratios
The cover/forage ratio, more than any other variable, is subject to 
interpretations that can give a wide range of results. The Thomas et al. 
(1976) definitions for thermal and hiding cover are clear enough in a 
theoretical sense, but in actual field application they become far less 
clear. Thermal cover, for example, requires an average canopy closure 
exceeding 70%. However, in delineating stands on aerial photographs, and 
even in field classification, including patches of 50% crown closure or 
small openings in thermal cover areas is possible. So, the precision 
that an individual uses to define these inclusions can substantially 
change cover/forage ratios.
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A second problem, largely ignored, is that Thomas et al. (1979) 
required an optimum mix for the types of cover. This optimum was hiding 
cover 20%, thermal cover 10%, and either hiding or thermal cover could 
make up the last 10%. Thermal cover is far easier to identify on photo­
graphs, and the tendency is to assume that thermal cover includes hiding 
cover whether this is the case or not.
My experience indicated that many of the biologists found it diffi­
cult to identify hiding cover on aerial photographs. Therefore, the 
determination depended on an interpretation of vegetation types or P.I. 
types usually combined with sample checks in the field. However, even
field checking is subject to some subjective judgment.
Cover/forage ratios can be determined by field sampling or derived 
from aerial photographs and maps. In each of the possible approaches, an 
opportunity exists for variations in technique. To test and demonstrate 
these variations, five different methods were used on the sample areas 
for this study (Table 7).
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Table 7.— Cover/forage ratios
Areas Subjective
judgment
Tree/shrub 
breakdown
P.I.
types
% o f
cover 
in P.I. 
types Dot grid
SKALKAHO
Crooked Cr. 9/91 30/70 56/44 35/65 79/21
Dam Cr. 54/46 35/65 51/49 32/68 59/41
Falls Cr. 44/56 46/54 68/32 43/57 90/10
Little Burnt Fork 56/44 47/53 60/40 40/60 74/26
PETTY CREEK
South Fork 39/61 38/62 42/58 30/70 79/21
Johns Cr. 58/42 61/39 80/20 56/44 93/7
Gus Cr. 80/20 55/45 100/0 63/37 92/8
Eds Cr. 68/32 51/49 79/21 52/48 96/4
BLUE MOUNTAIN
Sleeman Cr. 55/45 55/45 81/19 51/49 81/19
Woodman Cr. 45/55 57/43 64/36 45/55 62/38
Camp Cr. 67/33 68/32 71/29 61/39 55/45
JIM CREEK 
Jim Lake 48/52 39/61 56/44 32/68 51/49
Jim Cr. Lookout 70/30 88/12 79/21 60/40 96/4
Moore Cr. 99/1 87/13 89/11 79/21 98/2
Piper Crow Cr. 88/12 93/7 86/14 61/39 92/8
BEAVER CREEK
Dixie/South Branch 63/37 56/44 74/26 62/38 90/10
Dry Gulch 60/40 67/33 84/16 63/37 83/17
Green Gulch 58/42 38/62 66/34 46/54 63/37
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Field Classification
Hiding cover is defined as vegetation capable of hiding 90% of an 
elk from the view of a person at 200 feet (60 m) or less. On paper this 
definition seems very clear, but in the field it becomes unclear for 
several reasons: (1) the observer must estimate 200 feet; (2) the 
observer must visualize an elk and determine if 90% of the body is 
hidden; and (3) the observer must do this without coloring his decision 
with topography. As mentioned by Thomas et al. (1979), topography is 
specifically excluded from the hiding cover definition because it allows 
infinite variations.
The observer, for the most part, knows when he is in open forage 
(an area with no trees or less than 25%) and thermal cover (an area with 
canopy closure exceeding 70%), but how he perceives hiding cover becomes 
of paramount importance. If the observer believes an area does not fit 
the hiding cover definition, then it is classified as forested forage by 
default. Therefore, various cover/forage ratios can be obtained when 
employing the judgment of the observer. To illustrate this point, I 
compared the cover/forage ratios predicted by the same observers two 
different ways (Table 8). In one method, the observers actually classi­
fied transect segments as cover or forage using their subjective judgment. 
A second estimate for the same transects and observers was derived from 
the tree/shrub data recorded. As noted in the methods section, tree 
canopy up to 25% was classified as foraging area, canopy over 75% was
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T a ble 8, Cover Ratio for Individual Transects by the Tree/Shrub 
Breakdown and Subjective Judgr-erc.
Area Elevation
Tree/Shrub Subjective
SKALKAHO
M  U  U  ̂  W 1 < 1 1 1 b
Falls Cr. 7500 30% 33%
7700 41% 40%
75/7700 39% 80%
Little Burnt 7300 43% 81%
Fork 73/7700 19% 36%
7700 69% 71:
79/7800 20: 12:
Dam Cr. 7500 45% 62:
7700 69% 71:
75/7800 4% 20:
Crooked Cr. 7500 11% 6:
7800 31% 13%
PETTY CREEK
Eds Cr. 5000 52% 92%
5500 50% 72:
5500 21% 59%
5500 74% 53%
Johns Cr. 5000 71% 35:
5500 42% 89%
Gus Cr. 5000 61% 77%
5500 48% 83%
South Fork 5000 33% 48%
50/5500 36% 45%
5500 42: 24%
BLUE MOUNTAIN
Woodman Cr. 5000 61% 43%
5500 61% 76:
5500 44% 41:
5500 56% 31:
Sleeman Cr. 5000 34% 48:
5500 60% 71%
5500 51% 51:
Camp Cr 5000 71% 58:
5500 58: 76:
JIM CRE E K
Piper C row 4100 87% 100%
4500 100% 75:
Moore Cr. Lower 94% 98%
Upper 82% 100:
Jim Cr. Lookout 5100 94% 94:
5600 84% 53%
Jim Lake Lower 50% 81%
Upper 29% 14%
BEAVER CREEK
Dixie/S. Branch 4500 30% 61 %
4700 92% 100%
5000 49% 62:5200 64% 56%
5500 45% 45%
Green Gulch 4000 11% 42:
40/4500 48% 43:
5000 32% 91:
Dry Gulch 5000 78% 56:
5500 45% 64:
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classified as cover, and the 25-75% canopy class was divided equally 
between cover and forage. No presumption was made in this analysis that 
one answer was more nearly correct. However, I assumed that the tree/ 
shrub data were more likely to give an unbiased cover/forage estimate for 
the transect.
Examination of these data suggests that observers do vary substan­
tially in the ability to consistently recognize and classify cover. More 
significant, possibly, is the evidence that any bias by an individual 
observer is not necessarily consistent from day to day. One observer, 
for example, ran three transects in the same subunit and twice forage was 
called high, while cover was called high once.
Despite the apparent discrepancies illustrated here, an overall 
consistency is evident when data are summarized for the subunits. The 
data for a subunit involves at least two transects and different observers 
so that daily and individual bias seems to average out. When comparing 
the observer's subjective judgment with the tree/shrub breakdown (Table 8) 
for the 18 subunits sampled, cover classifications detected less cover by 
10% in 3 areas, more cover by 10% in 5 areas, and within 10% in 10 areas. 
Also, on six of those areas, the average cover/forage ratio was within 5%.
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Classifications from Photo Interpretation (P.I.) Maps
One obvious advantage of aerial photos and maps for sampling cover/ 
forage is that the whole analysis area can be examined rather than the 
limited area recorded on transects. The problem, of course, is that P.I. 
types are defined by criteria other than hiding or thermal cover. To use 
P.I. maps, the biologist must make some assumptions about the cover rep­
resented in each P.I. type.
For the first evaluation using P.I. types, I accepted the assump­
tion used by some forest biologists that P.I. types 11, 12, 14, and 17 
are cover and all other types are foraging areas. Acreages of these four 
P.I. types were compared to the total acreages in each subunit to obtain
the cover/forage ratio shown in Table 7.
In the 18 subunits examined, only two cover/forage ratios using P.I. 
types were lower than the tree/shrub breakdown. Again, I made no pre­
sumption about which of the estimates was more nearly correct. However,
I did assume that the tree/shrub breakdown was unbiased, and it does 
appear that the probability of overestimating cover may be relatively 
high using P.I. interpretations.
Based on this probability, I sorted all the field data for transect
segments that fell within each P.I. type. For each, I recorded the
number of times the field observer called a cover or forage classification.
41
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
I then decided that 20 observations were needed on a P.I. type before any 
correlation could be drawn. Types 11, 12, 14, and 17 were the only ones 
to have 20 observations or more. These data, presented in Table 9, show 
that between 20 and 50% of the forest vegetation in these P.I. types will 
not be classified as cover. The data also leads to a second method of 
evaluating cover/forage using P.I. maps.
Table 9.--Percent of P.I. stand types in cover
P.I. stand 
types
No. of 
observations
No. of times 
in a cover class
Percent 
in cover
11 69 47 68
12 38 20 52
14 85 68 80
17 150 96 64
In Table 7, the fourth estimate of cover/forage ratios for subunits 
was derived by using the four P.I. types and their percentages in cover. 
Although presuming too much about the correctness of these estimates is 
not possible, 15 of the 18 estimates are within 10% of the tree/shrub 
sample.
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Aerial Photo Interpretation
Aerial photographs can be used to estimate cover/forage ratios in 
two different ways. In one approach, stands are delineated on the photo 
and classified as cover or forage area. Acreages can then be determined 
with a dot grid or planimeter. After a preliminary test, I elected not 
to evaluate this method because no two observers would describe stand 
boundaries in the same way. In addition, it was pointed out to me that 
the P.I. type stands were already available for the five study areas. 
Because the P.I. stands correspond to timber stand descriptions utilized 
elsewhere in Forest Service management, creating a second version of an 
already existing system seemed inefficient.
However, sampling for cover/forage ratios by classifying each point 
on a dot grid seemed reasonable. The ratios in Table 7 represent this 
technique where the dots that fell on trees were classified as cover and 
those that didn't were classified as forage.
Of the five sample methods tested, this one apparently will produce 
the highest cover ratios under most conditions.
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Determination of Road Densities
By comparison with cover/forage ratios, the determination of road 
density was relatively straightforward. To obtain a road density for 
each subunit, determining all open and closed roads and road lengths was 
necessary.
First, I defined an open road as any road that was or could be 
driven on, excluding short jammer roads and roads with barriers. All 
roads were then located and classified on a master map using aerial 
photographs, topographic maps, and field observations. Road lengths were 
determined with a computer digitizer.
Two models to evaluate road effects are readily available. However, 
these models work on the concept that road influences affect both sides; 
consequently, roads that were on boundaries were figured at half their 
length.
The two models that I incorporated to evaluate road effects on 
habitat were Perry and Overly (1977) and Lyon (1979). Perry and Overly's 
model (Fig. 6) works on the precept that roads should be segregated into 
primitive, secondary, and main. Due to time, I was in no position to 
measure the width and determine maintenance for each road in the five 
study areas. Hence, I decided that all jeep trails would be evaluated as 
primitive roads, and the remaining open roads would be evaluated on an
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average curve between the secondary and main roads (Fig. 7). Conversely, 
Lyon's model was used without modifications.
Determination of Elk Use
Estimates of relative elk use in each of the subunits were expressed 
as pellet densities. The sample acreages were calculated as the area of 
a belt transect 4 feet (1.2 m) wide; and pellet group density (PGA) was 
based on the number of fresh, new, and old groups recorded. In the five 
sample areas pellet densities ranged from a low of 6.5 per acre at Jim 
Creek to 142.6 on the Skalkaho Game Preserve.
Statistical testing for differences between subunits requires an 
estimate of variance within samples. However, each of the transects is 
considered a single sample and there are normally only 2-3 transects in a 
subunit. As an alternative which will allow testing, each segment of 
transect can be treated as a single observation. Short segments were 
overrepresented and long segments underrepresented in the resulting 
weighted means. Nevertheless, it was the opinion of Dr. Loftsgarden 
(University of Montana, Math Department) that the estimates of variance 
presented in Appendix 4 were likely to be representative of true variance 
in the sample means. The t values for each pair of transects compare 
unweighted means.
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Differences Among Observers
Of the 19 individuals who participated in this study, 10 walked more 
than one transect, but only 2 of us completed more than three routes. On 
most study areas highly significant differences were noted between tran­
sects in the same subunit. Many of these differences appeared to be 
related to factors other than differences among observers.
In the Skalkaho, Dam and Falls creek transects at high elevations 
had consistently high elk use. Little Burnt Fork pellet densities 
increased at lower elevations, while Crooked Creek transects showed 
little variation. All recorded differences appeared to be consistent 
with topography and road locations. In addition, the Little Burnt Fork 
counts may have been influenced by a snowfall that reduced counting 
efficiency above 7,500 feet until noon.
The Petty Creek transects were somewhat unique in that the three 
highest counts were recorded in three different subunits by the same 
pellet counter. These unweighted pellet densities were 1.6 to 2.9 times 
greater than on the nearest comparable transects. In summarizing data 
for these subunits, I decided to test both the unadjusted counts and an 
adjusted count in which the high transect data were reduced by one half.
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On the Blue Mountain area one transect in Woodman Creek drainage and 
one in Sleeman Creek had significantly high counts. However, the Woodman 
Creek transect was one of three in this subunit run by the same observer, 
and the Sleeman Creek high count came from a particularly desirable part 
of the subunit. There is no indication that these differences are other 
than real differences in elk distribution.
The Jim Creek transects produced fev/er pellet groups than any other 
study area. Only one subunit showed a significant difference between 
transect pairs.
At Beaver Creek, two subunits had very consistent elk use on adjacent 
transects, but in the Dixie/South Branch subunit there was a strong 
gradient to heavier elk use at lower elevations. This gradient is 
probably related to the local topography.
Differences Among Subunits Within Study Areas
Statistical tests for differences among subunits were calculated in 
the same way as differences among observers {Table 10). Significant elk 
preference was detected on all study areas. In Table 10, subunits 
within areas are listed in descending order of preference shown by elk.
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Table in— Drainages as ranked by elk pellet groups per acre
Area Symbol
Obser­
vations
Pellet
Unweighted
groups
Weighted
Standard
error
Combination
of
transects
t
value
Significance
of
probability
SKALKAHO
Falls Cr. f 74 180.2 245.2 26.5 f vs. 1 1.47
Little Burnt Fork i 83 170.0 191.0 21.6 f vs. d 11.50
Dam Cr. d 72 104.7 115.2 16.6 f vs. c 13.68 ***
Crooked Cr. c 38 90.9 117.0 16.1 I vs. d 10.56 ***
i vs. c 12.89 ***
d vs. 2.41 *
PETTY CREEK
Eds Cr. e 99 28.0 (19.3) 27.1 4.7 e vs. j 0.70
Johns Cr. j 46 25.7 (16.9) 30.9 5.9 e vs. g 1.36
Gus Cr. g 85 24.1 (17.4) 21.8 3.5 e vs. s 2.96 **
South Fork s 138 20.1 19.0 2.4 j vs. g .52
j vs. s 1.94
g vs. s 1.64
BLUE MOUNTAIK
Woodman Cr. w 113 15.9 18.4 2.8 vs. •s 0.20
Sleeman Cr. s 59 15.4 18.1 4.6 w vs. c 5.26 ***
Camp Cr. c 52 5.3 5.4 1.3 s vs. c 4.18 ***
JIM CREEK
Piper Crow Cr. p 18 10.4 10.2 3.4 P vs. m 0.58
Moore Cr. m 33 9.1 9.9 2.3 P vs. j 2.06 *
Jim Cr. Lookout j 35 6.1 4.0 1.0 P vs. i 4.49 ***
Jim Lake I 37 1.7 .8 .4 m vs. j 1.62
m vs. 4.51 ***
j vs. £ 3.68 ***
BEAVER CREEK
Dixie/S. Branch d 71 63.7 81.1 15.5 d vs. g 6.45 ***
Green Gulch g 73 33.8 33.9 6.0 ds vs. a 8.53 ***
Dry Gulch a 43 24.1 26.4 6.0 g vs. a 2.80 ***
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Skalkaho Game Preserve: The obvious choice by elk was for the drain­
ages of Falls and Little Burnt Fork creeks over Dam and Crooked creeks.
The relationship that exists when comparing these four subunits is:
Falls Creek = Little Burnt Fork > Dam Creek > Crooked Creek
In Crooked Creek, a small logging operation contributed some dis­
turbance. Studies (Lonner 1979; Lyon 1979) have shown that elk dis­
tribution is affected by logging; therefore. Crooked Creek PGA may 
have been higher if the disturbance had not been present.
Petty Creek: Data presented in Table 10 show two estimates of elk
use for Eds, Johns, and Sus creeks. The second estimate, in parentheses, 
is based on a 50% reduction of counts on one high-count transect in each 
subunit.
In comparing the two alternatives, the adjusted counts reveal no 
significant difference among subunits, while the unadjusted counts show 
Eds Creek to have greater elk use than the South Fork.
Actual differences among these four subunits appear to be relatively 
minor. However, the South Fork total counts (Table 3) suggest that this 
survey may be predicting higher elk use than actually occurs during sum­
mer. The South Fork had a far higher percentage of very old pellet groups 
(38%) than any other subunit, and winter range carryover was suspected.
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Blue Mountain: The Camp Creek subunit had significantly less elk 
use than the other two subunits in this area. There was no particularly 
obvious reason for this lower elk use, although Champion International 
was logging in the Bear Creek drainage just over the ridge to the south 
and southwest of the Camp Creek subunit.
Jim Creek: Data for this area show an avoidance of the Jim Lake
subunit which is extensively cut over and roaded. In addition, the Jim 
Creek Lookout subunit had significantly less elk use than the Piper Crow 
Creek subunit.
Beaver Creek: The elk show a strong preference for Dixie/South
Branch over the other two subunits. Green Gulch pellet count was higher 
than Dry Gulch, but 55% of the pellet groups were classified as old or
very old in Green Gulch. This percentage may also represent the winter
range characteristics which Green Gulch is known to have.
Cover/Forage Ratios and Habitat Effectiveness
Evaluation of habitat effectiveness based on cover/forage ratios 
followed the format of the Central Zone guideline. This guideline uses 
tabular calculation (Form A) in which the cover/forage ratio is calcu­
lated individually for the acreages represented by each of eight habitat- 
type groups in the analysis area (Fig. 10). A sample calculation for
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FORM A
Total Acres in Analysis Area
Total Acres of Usable Habitat 2374 
I. Cover/Forage Analysis
Falls Creek 
H = 58% Effective
Habitat
Group
(A)
Acres
Cover
(B)
^Habitat
Group
Factor
(C)
Total 
.Acres 
(D)
Weighted 
Acres 
(C X D)
^Potential
Group
Factor
(E)
Weighted 
Potential 
Acres 
(D X E)
Percent
of
Potential 
(C + E)
5
*61%
75 0 122 0 4 488 0%
7
*39%
99 3.9 252 983 10 2520 39%
8
*42%
846 3.3 2000 6600 5 10000 66%
'otals:
*  % in Cover.
- 2 m ..7522 (F) 42048- (G)
Percent of Potential (H) = F i- G 
Percent Below Optimum = 100 - H
1. Locate the percent cover present on the proper curve (FigurelO) then relate to
the habitat group factor on the vertical axis.
2. For the correct habitat group curve locate the highest potential habitat group
factor on the vertical axis at the peak of the curve.
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one area. Falls Creek, is presented in Fig. 11, and results for all areas 
are presented in Table 11, column 1.
Only one of the cover/forage estimates listed in Table 8 can be 
readily classified to habitat group as required by the Central Zone guide­
line (percent of P.I.). However, other cover/forage ratios can be eval­
uated for habitat effectiveness if a single representative curve is used. 
Fig. 12 is a curve suggested by Lyon for this purpose. This curve assumes 
habitat is 50% effective at 100% cover, 100% effective at 40% cover, and 
0% effective at 20% cover, with the points connected as sigmoid curves. 
Table 11 includes the five various cover/forage ratios per subunit and 
their effectiveness.
Road Density and Habitat Effectiveness
In evaluating habitat effectiveness losses due to roads, the Central 
Zone guideline uses a model proposed by Lyon (1979). The model works by 
predicting habitat effectiveness with various road densities and differ­
ent levels of canopy cover to arrive at the total number of acres lost. 
Habitat effectiveness is then determined by dividing the number of acres 
lost by the total number of acres. The results, per subunit, are found 
in Table 12.
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Table 11.— Cover/forage effectiveness percent
Area
Central
Zone
Guideline
Percent
of
PI'S
Tree/
shrub
canopy
Subjective
judgment PI
Dot
grid
Afui ti-curves
SKALKAHO
Falls Cr. 58 99 99 99 84 54Little Burnt Fork 43 100 99 96 93 74Dam Cr. 23 90 95 97 98 94Crooked Cr. 37 95 80 17 96 66
PETTY CREEK
Eds Cr. 75 98 98 83 66 52
Johns Cr. 70 95 92 94 65 53
Gus Cr, 58 90 96 65 50 53
South Fork 27 80 99 99 99 66
BLUE MOUNTAIN
Woodman Cr. 83 99 95 99 88 92
Sleeman Cr. 74 98 96 96 64 64
Camp Cr. 72 92 84 85 78 96
JIM CREEK
Piper Crow Cr. 15 93 53 54 57 53
Moore Cr. 5 66 54 51 54 52
Jim Cr. Lookout 13 93 54 80 66 52
Jim Lake 3 85 99 99 96 98
BEAVER CREEK
Dixie/S. Branch 94 92 95 90 72 54
Green Gulch 75 92 85 93 59 60
Dry Gulch 75 99 99 94 87 90
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Figure 12. Lyon's Single Curve.
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Table 12.— Habitat effectiveness as determined by road densities
Area
Central Zone Guideline Perry and Overly Model
Road
density
Acres
lost
Percent
effective
Road density 
Main and
secondary Primitive
Percent
effective
SKALKAHO
Falls Cr. 0 0 100 0 0 100Little Burnt Fork 0 0 100 0 0 100Dam Cr. 1.64 2,084 9 1.64 0 59Crooked Cr. 1.05 1,155 39 1.05 0 66
PETTY CREEK
Eds Cr. 0.90 1,851 56 0.90 0 67
Johns Cr. .65 721 68 .65 0 73
Gus Cr. .68 655 66 .68 0 72
South Fork .52 1,238 68 .52 0 76
BLUE MOUNTAIN
Woodman Cr. 1.29 2,080 39 0.96 0.33 66
Sleeman Cr. .54 1,172 73 .32 .22 87
Camp Cr. 1.03 1,719 54 .38 .65 84
JIM CREEK
Piper Crow Cr. 0.36 232 86 0.36 0 84
Moore Cr. .33 392 86 .33 0 85
Jim Cr. Lookout .18 122 93 .18 0 95
Jim Lake 3.63 4,905 0 3.63 0 34
BEAVER CREEK
Dixie/S. Branch 1.19 2,482 38 1.06 0.13 65
Green Gulch 2.79 5,744 0 2.52 .27 48
Dry Gulch 1.72 2,756 4 1.33 .39 60
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One of the inherent problems with this road model is that the four 
classes of canopy cover specified by Lyon are not readily available 
unless a specific sample is taken. On the other hand, road quality data 
usually are available. Accordingly, I did a second calculation on habi­
tat effectiveness using the Perry and Overly Model (Thomas et al. 1979). 
Again, this model was modified to put the main and secondary roads into 
one curve. The habitat effectiveness losses due to road density per sub­
unit are presented in Table 12.
Area Effectiveness
Area effectiveness, using the Central Zone guidelines, is obtained 
by combining the cover/forage and road density effectiveness estimates. 
The guidelines are clear in showing that losses are to be added. How­
ever, it is also clear that addition compounds the losses. For example, 
if an area is 50% on cover/forage and is further reduced by 50% because 
of road density, it should still be 25% effective, not zero. Accord­
ingly, I have calculated the area effectiveness by using the product of 
cover/forage and road density effectiveness rather than the sum of the 
losses.
There are 12 possible area effectiveness estimates for each subunit 
depending on the combination of cover/forage and road density models 
used. These percentages are presented in Table 13.
57
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
Table  1 3 ~ --flre a  e f fe c t iv e n e s s  estim ates by model and method
Area
Central Zone 
guidelines
Single
Lyon's
curve and 
road model
Single curve and 
Perry/Overly road model
Orig. P/0: %P.I.s2 T/S3 S/J" P. 1 . 5 0/G6 %P.I.s T/S3 S/O'* P .1.5 D/G«
SKALKAHO
Falls Cr. 58 58 99 99 99 84 54 99 99 99 84 54
Little Burnt Fork 43 43 100 99 96 93 74 100 99 96 93 74
Dam Cr. 6 32 9 10 10 10 9 53 56 57 58 55
Crooked Cr. 15 25 37 31 7 37 26 63 53 11 63 44
PETTY CREEK
Eds Cr. 43 51 55 55 46 37 29 66 66 56 44 35
Johns Cr. 48 51 65 63 64 44 36 69 67 69 47 39
Gus Cr. 38 42 59 63 43 33 35 65 69 47 36 38
South Fork 18 21 54 67 67 67 45 61 75 75 75 50
BLUE MOUNTAIN
Woodman Cr. 32 55 39 37 39 34 36 65 63 65 58 61
Sleeman Cr. 54 64 72 70 70 47 47 85 83 83 56 56
Camp Cr. 39 60 50 45 46 42 52 77 71 71 66 81
JIM CREEK
Piper Crow Cr. 13 13 80 46 46 49 46 78 45 45 48 45
Moore Cr. 4 4 57 46 44 46 45 56 46 43 46 44
Jim Cr. Lookout 12 12 85 50 74 61 48 88 51 76 63 49
Jim Lake 0 1 0 0 0 0 0 29 34 34 33 33
BEAVER CREEK
Dixie/S. Branch 36 61 35 36 34 27 21 60 62 59 47 35
Green Gulch 0 36 0 0 0 0 0 44 41 45 28 29
Dry Gulch 3 45 4 4 4 3 4 59 59 56 52 54
ip/0 - Perry/Overly's road model.
2%P.l.s - % in cover in P.I. types 11, 12, 14, and 17.
3T/S - Tree/shrub breakdown.
'’S/0 - Subjective judgment of pellet counters.
^P.I. - P.I. types 11, 12, 14, and 17.
&D/G - Dot grid.
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Evaluation of the area effectiveness estimates presented in Table 13 
involves direct comparison with the ranking suggested by the unweighted 
pellet group densities in Table 10. For each subunit, the recorded pellet 
density divided by the percentage effectiveness estimate provides an 
estimate of 100% elk-use potential (Table 14). Falls Creek, for example, 
has an unweighted pellet density of 180.2. If this pellet density was 
divided by 99% effectiveness, then at 100% elk-use potential the pellet 
density would be 182.0. In a single study area, the prediction of 100% 
elk use from all subunits should be the same, if the area effectiveness 
was properly estimated and no unmeasured environmental factors influenced 
elk distribution.
In each study area, as noted already, some factors were identified 
that may have influenced elk distribution. Accordingly, for each study 
area a subjective second estimate of pellet groups for elk use was deter­
mined (Table 15). These estimates were purely speculative, but based on 
field observations.
The pellet count in Little Burnt Fork, for example, was influenced 
by a snowfall that reduced counting efficiency above 7,500 feet (2 286 m), 
so I arbitrarily added 17 PGA. Crooked Creek had the logging disturbance 
and if this was removed, I presumed a higher pellet count, therefore I 
arbitrarily added 10 PGA. Petty Creek's second estimate came from the 
adjusted counts, as previously mentioned. Camp Creek had the logging 
influence from the Bear Creek drainage, so I added 10 PGA to its total.
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Table 14.— An estimate of pellet groups at 100" effectiveness by model and method
Area
Central Zone
Quidelines
Single curve and 
L y o n ’s road model
Single curve and 
Perry/Overly road model
Orig. P/0 Z P.I.s T/S S/J P.I. D/G S P.I.s T/S S/J P.I. D/G
SKALKAHO
Falls Cr. 310.7 310.7 182.0 182.0 182.0 214.5 333.7 182.0 182.0 182.0 214.5 333.7
Little Burnt Fork 395.3 395.3 170.0 171.7 177.0 182.8 229.7 170.0 171.7 177.0 182.8 229.7
Dam Cr. 1745.0 327.1 1153.3 1047.0 1047.0 1047.0 1163.3 197.5 187.0 133.7 180.5 190.4
Crooked Cr. 607.7 364.0 245.9 293.5 1300.0 245.9 350.0 144.4 171.7 827.3 144.4 206.8
PETTY CREEK
Eds Cr. 65.1 54.9 50.9 50.9 60.9 75.7 96.6 42.4 42.4 50.0 63.6 80.0
Johns Cr. 53.5 50.4 39.5 40.8 40.2 58.4 71.4 37.2 38.4 37.2 54.7 65.9
Gus Cr. 63.4 57.4 40.8 38.3 56.0 73.0 68.9 37.1 34.9 51.3 66.9 63.4
South Fork 111.7 95.7 37.2 30.0 30.0 30.0 44.7 33.0 26.8 26.8 26.8 40.2
BLUE MOUNTAIN
Woodman Cr. 49.7 28.9 40.7 43.0 40.7 46.8 44.2 24.5 25.2 24.5 27.4 26.1
Sleeman Cr. 28.5 24.1 21.4 22.0 22.0 32.8 32.8 18.1 18.6 13.6 27.5 27.5
Camp Cr. 13.6 3.8 10.6 11.8 11.5 12.6 10.2 6.9 7.5 7.5 8.0 6.5
JIM CREEK
Piper Crow Cr. 80.0 80.0 13.0 22.5 22.6 21.2 22.6 13.3 23.1 23.1 21.7 23.1
Moo r e  Cr. 227.5 227.5 16.0 20.0 20.7 20.0 20.2 16.3 20.0 21.2 20.0 20.7
J i m  Cr. Lookout 50.8 50.8 7.1 12.2 8.2 10.0 12.7 6.9 12.0 8.0 9.7 12.4
J i m  Lake 0 170.0 0 0 0 0 0 5.9 5.0 5.0 5.2 5.2
BEAVER C R EEK
Dixie/S. Branch 176.9 104.4 182.0 176.9 187.4 235.9 303.3 106.2 102.7 108.0 135.5 182.0
Green Gulch 0 93.9 0 0 0 0 0 76.8 82.4 75.1 120.7 116.6
Dry Gulcn 803.3 53.5 602.5 602.5 602.5 803.3 602.5 40.8 40.8 43.0 46.3 44.6
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Table 15. — Second subjective estimate of pellet group densities
SKALKAHO Falls Cr.
Little 
Burnt Fork Dam Cr. Crooked Cr.
Original 180.2 170.0 104.7 90.9
Estimated 180.0 187.0 105.0 100.0
PETTY CREEK Eds Cr. Johns Cr. Gus Cr. South Fork
Original 28.0 25.7 24.1 20.1
Estimated 19.3 16.9 17.4 20.1
BLUE MOUNTAIN Woodman Cr. Sleeman Cr. Camp Cr.
Original 15.9 15.4 5.3
Estimated 14.0 16.0 15.3
JIM CREEK Piper Crow Moore Cr.
Jim Creek 
Lookout Jim Lake
Original 10.4 9.1 6.1 1.7
Estimated 10.0 9.0 16.1 2.0
BEAVER CREEK
Dixie/ 
South Branch Green Gulch Dry Gulch
Original 63.7 33.8 24.1
Estimated 64.0 23.8 24.0
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The total count for Jim Creek Lookout was low for no real explanation, so 
again I added 10 PGA to its count. Green Gulch has known winter range, 
and I suspected that the pellet count might be high, so conversely 10 PGA 
were deducted. Finally, all the remaining subunits' PGA were arbitrarily 
rounded to the nearest whole number.
Consequently, a low standard deviation indicates a good prediction. 
Table 16 illustrates the estimated standard deviation at 100% elk-use 
potential where: Standard Deviation = Range x Constant (Snedecor 1956).
The second estimate of pellet group densities were also calculated but 
they showed little change from Table 16.
Testing the data consists of correlation comparisons between area 
effectiveness (Table 13) and the unweighted pellet groups (Table 10).
The Kolmogorov-Smirnov two sample test (Siegel 1956) was used to deter­
mine probabilities of predicted versus actual elk use (Table 17).
In examining Table 17, four of the five study areas show no signif­
icant difference between predicted elk use and actual elk use. However, 
the Beaver Creek study area shows Dixie/S. Branch with elk use signifi­
cantly higher than predicted. Within this subunit, there is a strong 
topographic gradient over which elk use increased by nearly 200%
(Appendix 4). Consequently, when comparing transects with similar 
topography within the subunit, a 0.20 probability can be obtained.
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Table 16.--An estimate standard deviation at 100% effectiveness by 
model and method
Model & method Skalkaho PettyCreek
Blue
Mountain
Jim
Creek
Beaver
Creek
CENTRAL ZONE CURVE
*11887.8% P.I.s & Lyon's road model 697.1 28.2 21.3 85.9
% P.I.s & Perry/Overly's 
road model 41.1 22.0 11.9 85.9 29.7
SINGLE CURVE & LYON'S ROAD MODEL 
% P.I.s 482.8 6.7 17.8 79.2
*1
1884.8
Tree/shrub breakdown 425.4 10.2 18.4 76.7 1887.8
Subjective judgment 545.0 15.0 17.3 78.6 1881.5
P.I.s 420.0 22.2 20.2 77.8 1853.1
Systematic dot grid 453.7 25.2 20.1 76.4 1813.5
SINGLE CURVE & PERRY/OVERLY ROAD MODEL
% P.I.s 25.9 4.6 10.4 5.0 38.2
Tree/shrub breakdown 7.5 7.6 10.5 9.3 36.2
Subjective judgment 315.6 11.9 10.0 9.3 38.0
P.I.s 34.1 19.5 11.5 8.5 52.2
Systematic dot grid 69.7 19.3 12.4 9.3 80.6
*1 Zero estimates in Table 14 actually represent pga 100% estimates approaching 
Infinity. Calculations in this table assume 1% rather than 0 in order to 
obtain a real number .
63
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
Table 17.— Actual elk use versus predicted elk use and Kol mogorov-Smi rnov 
probabilities
Area Subunit data
SKALKAHO Falls Cr.
Little 
Burnt Fork Dam Cr. Crooked Cr.
Actual
Predicted
Probability:
180.2 
171.5 
approx. 0.55
170.0
173.3
104.7
91.8
90.9
109.2
PETTY CREEK Eds Cr. Johns Cr. Gus Cr. South Fork
Actual
Predicted
Probability:
28.0
24.7
approx. 0.89
25.7
25.9
24.1
24.4
20.1
22.9
BLUE MOUNTAIN Woodman Cr. Sleeman Cr. Camp Cr.
Actual
Predicted
Probability:
15.9
10,5
approx. 0.24
15.4
13.7
5.3
12.4
JIM CREEK Piper Crow Moore Cr.
Jim Creek 
Lookout Jim Lake
Actual
Predicted
Probability:
10.4
8.5
approx. 0.40
9.1
6.1
6.1
9.6
1.7
3.2
BEAVER CREEK
Dixie/ 
South Branch Green Gulch Dry Gulch
Actual
Predicted
Probability:
63.7
44.8
approx. 0.04
33.8
32.8
24.1
44.0
Revaluated- - - -
Actual
Predicted
Probability:
43.8
37.4
approx. 0.20
33.8
27.5
24.1
36.8
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CHAPTER 7 
DISCUSSION AND CONCLUSION
Testing elk management guidelines is a matter of determining which 
of the methods and models most closely predicts the subunit ranking pro­
vided by the elk. Lyon's road density model generally resulted in high 
standard deviations. The exceptions were in the Petty Creek and Blue 
Mountain study areas because the original data to create the model came 
from this vicinity. The single curve method of evaluating cover/forage 
gave consistently lower standard deviations. Last, the Perry and Overly 
road density model, in conjunction with the tree/shrub breakdown or per­
centages of P.I.s, to obtain a cover/forage ratio, yielded the lowest 
standard deviations.
The habitat group curves proposed by the Central Zone also resulted 
in low area effectiveness percentages. These area effectiveness percent­
ages were much lower than was expected. Ninety-five percent of the Jim 
Creek study area, for example, fell on the #5 habitat group curve. Thus, 
part of this problem can be attributed to the habitat group curves. 
Because this curve has no potential to increase, low area effectiveness 
percentages were all that could be obtained.
The hypothesis of this research on validation testing of elk manage­
ment guidelines was that individual segments of habitat equally available 
to the same elk would be used by elk at the levels predicted by the
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guidelines. This study analyzed 167 miles (267 km) of transect data and 
50,731 acres (20 539 ha) in five study areas throughout western Montana 
and supported this premise. But, some methods and models clearly worked 
better than others.
Management Implications
Validation testing of elk management guidelines has given insight 
into the lack of standardization among wildlife biologists. In an effort 
to clarify and standardize elk management guidelines, I am recommending 
that the following procedures be used to evaluate elk habitat.
1. Determine Analysis Area
Start by transferring the logging sale boundaries to a topographic 
map and locate the center of the sale. From the center of the logging 
sale extend a line that is half the home range of an elk, for example, in 
western Montana it would be 3 miles (4.8 km). Then, use this line as a 
radius to draw a circle around the logging sale which will yield an 
analysis area of approximately 18,000 acres (7 287 ha).
The analysis area now consists of two parts— the area being impacted 
and the adjacent land, consequently separate assessments are needed.
These assessments should be approximately 4,000 acres (1 619 ha) so that 
changes in cover/forage can be detected. The analysis area should
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therefore consist of four subunits that is one for the impacted area and 
three for the adjacent land. Finally, lakes are the only portion of the 
environment that should be classified as unusable habitat.
2. Determining a Cover/Forage Ratio
Once the analysis area and subunits are established, a cover/forage 
ratio can be obtained by either of two methods; (a) overlaying the photo 
interpretation (P.I.) map on the analysis area and using the following 
percentages in cover by P.I. type:
P.I. 11 coarse texture; well stocked
P.I. 12 coarse texture; medium stocked 52%
P.I. 14 fine texture; well stocked 80%
P.I. 17 two-storied; well or medium stocked 64%
(b) If P.I. maps are not available then aerial photos can be used to 
develop P.I. classifications. This can be done by using (1) an aerial 
photo with known P.I. types delineated as a reference for other aerial 
photos, or (2) by delineating P.I. types on an aerial photo by using the 
P.I. definitions (Appendix 2).
Once cover/forage ratios have been determined for individual sub­
units, use the single curve developed by Lyon (Fig. 12) to measure their 
effectiveness.
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3. Determining Road Density
Calculate the miles of open road within the subunits, and classify 
the roads into primitive (jeep trails) or main/secondary. A road on the 
border of the subunits should be figured at half its length. Next, con­
vert the miles of open road to a road density of miles per section. This 
is done by dividing the total acres for each subunit by 640, and then 
dividing the road length by the sections per subunit. Last, utilize 
Perry and Overly's modified model (Fig. 7) to measure habitat effective­
ness due to roads.
4. Area Effectiveness
To obtain the area effectiveness percentages for each subunit, 
multiply the cover/forage effectiveness percentage by the habitat 
effectiveness percentage due to roads. Compare the area effectiveness 
of the impacted area to the adjacent subunits for the complete picture. 
Maintain these data in a permanent file for future reference.
Conclusion
I believe that these procedures are a useful guide and could be 
applied on any area where there is elk habitat. The process presented 
here cannot provide definitive answers to every management situation 
because of elk behavior, adaptability, and unique habitats. However,
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these localized conditions or situations should be dealt with after the 
guideline process has been completed. Finally, the underlying key to 
make this, or any other, guideline work is a long-term timber management 
commitment for a specific area.
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APPENDIX 1 
DATA SHEET
O b s e  r v e  r
D a t e ________
fiouce
P E L L E T  C R O U P S O T H E R  O B S E R V A T  I OHS
S p e c  i osl F 0  I VO
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APPENDIX 2
PHOTO INTERPRETATION DEFINITIONS OF COMMERCIAL FOREST LAND
Definition of a Stand - A stand is a homogeneous unit 5 acres (2 ha) or 
more in size, with characteristics that separate it from surrounding 
areas. Sometimes the differences are so definite, determining the stand 
boundary is easy. More often the boundary is rather indefinite, and 
where the line should be drawn is subject to interpretation only. There 
will also be situations where adjacent stands may logically have the same 
P.I. code, but obvious differences justify separating them. Although the 
term "stand" implies tree growth present, we are regarding stands as areas 
in the same sense as the other areas we delineate, such as the nonstocked, 
noncommercial, and nonforest.
Stand Height Greater Than 40 Feet (12.1 m)
A. Coarse texture - usually indicates mature or overmature sawtimber
11 -- Well stocked
12 —  Medium stocked
13 -- Poorly stocked
B. Fine texture - small sawtimber or pole stands. These are not easily 
separated as to maturity, and may be either mature or immature, 
depending on site, etc.
14 —  Well stocked or overstocked
15 —  Medium stocked
16 —  Poorly stocked
C. Two-storied - at least 15-20 feet (4.5-6.0 m) height difference 
between overstory and understory.
17 —  Overstory well or medium stocked,
understory well or medium stocked.
18 —  Overstory generally poorly stocked, but no more than medium
stocked; understory poorly stocked, but with at least 100 
trees per acre.
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APPENDIX 3 
SUBUNIT'S DATA
SUMMARY DATA FOR FALLS CREEK 
TRANSECT LENGTH
:;U39 0 YARDS 1 1 , 5 9 MILES 
DELETED : 0 F'ELLETS AND
CÜVER/FORAGE RATIO IS! 0 . 4 3 9  
PELLET GROUPS 68 509 4 3:
1 8 0 . 1 7  PELLET GROUPS/ACRE ON
0 YARDS 
00
5 . 6 1 7 0 4 ACRES
ASPECT ACRES PGA
N 0 . 2 3 1 9 5 5 1 . 7 3
NE 0 . 7 9 8 3 4 1 2 2 . 7 5
E 0 . 6 9 6 1 4 1 7 8 . 1 3
SE 0 . 9 9 5 0 3 3 1 0 . 5 4
S 0 . 9 7 4 3 7 2 5 2 . 4 7SW 1 . 0 7 2 4 4 1 6 5 . 9 8W 0 . 4 7 4 1 0 5 4 . 8 4NVi 0 . 3 7 4 6 5 5 0 . 7 1
SLOPE ACRES PGA
UNDER 10 0.00000 0.00
UNDER 20 1 . 2 7 7 4 0 1 9 8 . 0 6
UNDER 30 1 . 7 4 1 5 8 1 5 3 . 3 1
UNDER 40 1 . 3 3 5 5 3 1 3 9 . 2 7
UNDER 50 0 . 9 6 2 5 3 2 9 1 . 9 4
UNDER 60 0 . 3 0 0 0 0 8 3 . 3 3
UNDER 70 0.00000 0.00
UNDER 80 0.00000 0.00
HABITAT TYPE & ACRES PGA
690 4 . 2 5 7 5 4 204 . 3 4
670 1 . 2 2 0 3 8 56 . 54
830 0 . 1 3 9 1 2 524 . 7 4
COVER/FORAGE TYPE . ACRES PGA
HIDING COVER 1 , 9 9 8 0 6 1 1 8 . 6 2
THERMAL COVER 0 . 4 7 0 2 4 3 3 1 . 7 4
FURESTED FORAGE 2 . 3 5 2 0 7 1 4 6 . 2 0
OPEN FORAGE 0 . 7 9 5 8 6 3 4 5 . 5 4
TREE/SHRUB COMBINATIONS
SHRUBS 0 SHRUBS 1 SHRUBS 2 SHRUBS 3
TREE 0 0.00000 0.00 0.00000 0.00 0 . 0 6 8 8 7 2 7 5 . 8 8 0.00000 0.00
TREE 1 0 . 2 9 9 4 5 1 3 3 . 5 8 0,00000 0.00 0 . 4 0 8 8 1 5 4 5 . 4 8 0.00000 0.00
TREE 0 . 6 5 8 1 2 2 2 0 . 3 2 0 . 9 4 6 2 7 8 3 . 4 9 2 . 4 0 3 0 1 1 9 1 . 8 4 0 . 5 4 9 0 3 4 9 . 1 8
TREE 3 0.00000 0.00 0.00000 0.00 0 . 2 8 3 4 7 6 3 . 5 0 0.00000 0.00
FREQUENCY , TREE/SHF(UB BY COVER/FORAGE
HAD.TYPE TREE 0 TREE 1 TREE TREE 3
6 9 0 SHRUBÛ 1 2 3 0 1 2 3 0 1 2 3 0 1 2 3
0 0 0 0 1 0 0 0 3 0 10 0 0 0 2 0
0 0 0 0 0 0 0 0 3 0 7 0 0 0 0 0
0 0 0 0 1 0 0 0 5 7 12 0 0 0 0 0
0 0 2 0 5 0 5 0 1 0 0 0 0 0 0 0
6 7 0 SHRUBO 1 2 3 0 1 2 3 0 1 2 3 0 1 2 3
0 0 0 0 0 0 0 0 0 0 3 2 0 0 1 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0
0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8 3 0 SHRUBO 1 2 3 0 1 3 0 1 2 3 0 1 2 3
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0
PGA AT 100 YARD INTERVALS, 900 IN FIRST ROW 
UP TO 1800 IN SECOND ROW ^
0.00
7 0 . 7 1
0.00
0.00
0.00
1 1 5 . 7 0
0 . 0 0 1 4 0 . 1 2
3 7 2 . 9 3 0 8 5 . 3 7
0.00
0.00
5 4 . 8 4
1 3 6 . 8 3
0.00
0.00
2 5 8 . 2 0
1 0 2 . 0 8
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NUMMARY HATA FOR LITTLE BURNT FORK 
IRANULCT LENGTH
I7 lt,0 YARDS 9 . 7 4 MILES 
HELETEli! 0 PELLETS AND 7 1 0 YARDS
COVER/FORAGE RATIO IS: 0 . 5 6 2  
PELLET GROUPS 25 420 35 0 66
1 6 9 . 9 7 PELLET GROUPS/ACRE ON 4 . 7 2 4 4 8 ACRES
ASPECT ACRES PGA
N 0 . 5 7 2 1 7 2 0 6 . 2 3
NE 0 . 7 7 7 1 3 1 6 3 . 4 2
E 0 . 3 1 3 7 7 121.11SE 0 . 7 3 6 9 1 1 1 2 . 6 3S 0 . 5 7 6 5 8 1 4 5 . 6 9SW 0 . 2 7 7 9 6 5 6 1 . 2 3w 0 . 0 4 6 2 8 1 9 4 . 4 7NW 1 . 4 2 3 6 8 1 3 2 . 0 5
SLOPE ACRES PGA
UNDER 10 O.OOOOO 0.00
UNDER 20 0 . 2 3 0 5 8 2 6 0 . 2 2
UNDER 30 0 . 9 3 7 1 8 1 8 2 . 4 6UNDER 40 0 . 9 5 9 2 2 1 4 8 . 0 4
UNDER 50 0 . 6 7 9 0 6 9 5 . 7 2
UNDER 60 0 . 8 6 0 6 0 2 4 7 . 5 0
UNDER- 70 1 . 0 5 7 8 4 1 4 3 . 6 9
UNDER 80 0,00000 0.00
TYPE ̂ ACRES PGA
830 1 . 8 3 6 6 3 1 6 8 . 2 4
670 0 . 6 9 0 6 3 1 1 1 . 4 9
690 1 . 7 3 1 1 2 1 3 3 . 4 4
790 0 . 1 9 9 1 7 7 2 2 . 9 9
720 0 . 2 6 6 9 4 1 5 7 . 3 4
COVER/FORAGE TYPE ACRES PGA
HIDING COVER 2 . 0 5 0 4 0 1 4 6 . 0 0
THERMAL COVER 0 . 6 0 3 3 5 1 6 3 . 9 5
FORESTED FORAGE 1 . 6 1 4 8 6 1 3 5 . 0 0
OPEN FORAGE 0 . 4 5 5 3 7 4 0 6 . 2 6
TREE/SHRUB COMBINATIONS
SHRUBS 0 SHRUBS 1 SHRUBS 2 SHRUBS 3
TREE 0 0 . 0 7 5 2 1 2 7 9 . 2 3 0.00000 0.00 0 . 0 2 7 5 5 2 1 7 . 8 0 0.00000 0.00
TREE 1 0 . 1 8 5 1 2 1 8 9 . 0 6 0 . 2 4 4 6 3 2 1 2 . 5 7 0 . 1 8 3 7 5 6 5 . 3 1 0 . 1 3 5 9 1 9 2 7 . 7 6
TREE 2 0 . 6 4 0 4 9 1 0 1 . 4 8 0 . 1 7 5 4 8 2 3 4 . 9 3 1 . 7 8 6 7 6 1 2 0 . 3 3 0 . 0 1 4 8 8 9 4 1 . 1 2
TREE 3 0 . 1 4 1 0 5 1 7 0 . 1 6 0 . 1 0 1 9 3 2 9 . 4 3 0 . 9 0 1 3 7 1 8 5 . 2 7 0 . 1 1 0 4 7 1 1 7 , 6 8
FRECIUENCY. TREE/SHRUB 
HAD.TYPE TREE 0
BY COVER/FORAGE 
TREE 1 TREE 2 TREE 3
83 0 SHRUBO 1 2 3 0 1 2 3 0 1 2 3 0 1 2 3
0 0 0 0 0 0 0 0 0 2 4 0 3 1 10 0
0 0 0 0 0 0 0 0 0 0 4 0 0 0 2
0 0 0 0 0 2 1 0 1 0 1 0 1 0 5 0
0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0
6 70 SHRUBO 1 2 3 0 1 2 3 0 1 3 0 1 2 3
0 0 0 0 0 0 0 0 0 0 5 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0
0 0 0 0 0 0 0 0 1 0 1 1 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
690 SHRUBO 1 2 3 0 1 2 3 0 1 2 3 0 1 2 3
0 0 0 0 0 0 0 0 0 2 5 0 0 0 1 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0
0 0 0 0 2 1 0 0 4 0 2 0 0 0 0 0
0 0 0 0 1 1 1 1 0 0 0 0 0 0 0 0
790 SHRUBO 1 2 3 0 1 2 3 0 1 2 3 0 1 3
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0
7 2 0 SHRUBO 1 2 3 0 1 2 3 0 1 2 3 0 1 2 3
0 0 0 0 0 0 0 0 0 2 3 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 o 0 0 0 0 0 0 0 0
PGA AT ICO YAPK INTERVALS, 9 0 0 IN FIRST ROW 
UP T O  I BOO in SECOND TfOU*̂0.00 O.&O 0.00 0.00 0.00
0 . 0 0  2 6 2 . 2 0  4 1 . 1 3  1 0 0., 9 9 6 1 . 5 3
0.00,
1 4 0 . 0 1
0.00
3 1 5 . 0 3
0.00
1 5 6 . 9 0
0.00
1 7 4 . 9 5
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UUnnAtiY HATA FOR DAM CREEK 
TfvANCECT LENÜTH
15021 YARDS 8 . 6 5  MILES 
DELETED: 0 PELLETS AND 100 YARDS
LOVER/FORAGE RATIO IS! 0 . 5 4 5  
PELLET GROUPS IS 2 01 2 23 4V
1 0 4 . 7 0 PELLET GROUPS/ACRE ON 4 .1Vâ .w ukES
ASPECT ACRES PGA
N 0.00000 O.OO
N E 0 . 3 5 7 3 0 6 9 . 97
E 0 . 3 0 4 1 3 1 6 7 . 6 9
S E 1 . 4 3 9 9 3 7 9 . 1 7
S 0.20220 9 8 . 9 1
SW 0 . 8 1 2 1 2 1 0 7 . 1 3w 0 . 0 9 4 4 8 1 0 5 . 0 9
KW 0 . 1 8 2 9 2 2 6 2 . 4 1
SLOPE ACRES PGA
UNDER 10 0.00000 0 .00
UNDER 20 0 . 3 1 1 5 7 86.66
UNDER 30 1 . 9 9 4 4 8 1 1 5 . 3 2
UNDER 40 0 . 2 3 2 7 8 1 2 8 . 8 8
under- 50 1 . 1 5 1 7 8 1 0 8 . 5 3
u n d e r 60 0 . 5 0 2 4 8 5 3 . 7 3
UNDER- 70 0.00000 0,00
UNDER 80 0.00000 0.00
HAD ITAT TYPE^ ACRES PI 
6 9 0 3 . 6 2 8 3 5 97  
6 7 0 0 . 0 2 7 5 5 0 
8 3 0 0 . 5 3 7 1 9 156
COVER/FORAGE TYPE ACRES PGA
HIDING COVER 1 . 9 1 4 0 4 1 0 6 . 0 6
THERMAL COVER 0 . 3 7 1 0 7 9 1 . 6 3
I'UIESTEO FORAGE 1 . 1 2 5 3 4 9 9 . 5 3
OPEN FORAGE 0 . 7 8 2 6 4 1 1 5 . 0 0
IREE/SHRUH COMBINATIONS
SHRUBS 0 SHRUB S 1 SIHRUBS 2 SHRUBS 3
TREE 0 0. 0 1763 1 7 0.16 0 . 2 0 6 0 6 20 8 . 6 8 0 . 0 8 595 162 . 8 9 0.00000 0.00
TREE 1 0. 27631 1 7 0 . 1 0 0 . 0 3 2 2 3 0.00 0 . 1 5 950 131 . 66 0 . 6 0 3 3 0 4 6 . 4 1
TREE 2 0. 4 0 0 0 0 122. 50 1 . 5 7 4 9 2 120.01 0 . 1 6 9 9 7 29 . 4 2 0 . 2 7 0 2 5 1 1 8 . 4 1
TREE 3 0. 00000 0. 00 0.00000 0.00 0 , 3 9 6 9 7 20 . 1 5 0.00000 0.00
FREQUENCY,TREE/SHRUD BY COVER/FORAGE
HAD. TYPE TREE 0 TREE 1 TREE TREE 3
690 SHRUBO 1 2 3 0 1 2 3 0 1 J 0 1 2 3
0 0 0 0 2 1 2 7 4 7 1 4 0 0 2 0
0 0 0 0 0 0 0 0 3 3 0 0 0 0 0 0
0 0 0 0 2 0 2 0 1 4 1 1 0 0 0 0
0 2 4 0 0 0 2 6 0 0 0 0 0 0 0 0
670 SHRUBO 1 2 3 0 1 2 3 0 1 2 3 0 1 2 3
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
830 SHRUBO 1 2 3 0 1 2 3 0 1 2 3 0 1 2 3
0 0 0 0 0 0 0 0 0 1 1 0 0 0 1 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 4 0 0 0 0 0 0
1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
PGA AT 100 YARD INTERVAL.5 , 9 0 0  IN FIRST ROW
UP TO 1 0 0 0 IN SECOND RUM °
3 8 . 3 8 112. 97 97 . 5 0 1 0 8 .61 8 2 . 6 1 8 9 .11 1 5 3.79 1 2 9 . 2 4 2 2 6 . 8 8
0.00 0. 00 01.00 0. 00 0.00 0.00 0.00 0.00 0.00
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SUMMARY BATA FOR CROOKED CREEK 
I'RANSECT LENGTH
1 0V34 YARDS 7 . 3 5  MILES 
deleted: 0 RELLETS AND 0 YARDS
COVER/FORAGE RATIO IS: 0 . 0 9 3  
RELLET GROUTS 17 146 161 76
9 0 . 9 3  RELLET GRGURS/ACRE ON 3 . 5 6 3 0 6 ACRES
ASPECT ACRES PGA
N 0.00000 0.00
NE 0.00000 0.00
E 0 . 1 1 8 1 0 5 9 . 3 3
SE 0 . 9 9 0 3 5 1 1 0 . 0 6
S 0 . 3 8 6 5 0 1 0 8 . 6 7
SW 0 . 5 0 5 4 0 8 2 . 0 0
w 0 . 3 1 5 7 0 6 0 . 1 0
NW 1 . 1 6 6 9 3 0 4 . 0 4
SLOPE ACRES PGA
UNDER 10 0.00000 0.00
UNDER 20 0 . 7 1 1 5 6 81 . 51
UNDER 30 2 . 4 6 8 5 8 9 6 . 0 1
UNDER 40 0 . 3 5 0 6 9 1 9 . 9 5
UNDER 50 0 . 1 3 3 3 3 1 8 1 . 5 0
UNDER 60 0.00000 0.00
UNDER 70 0.00000 0.00
UNDER 00 0.00000 0.00
HABITAT TYPE & ACRES PGA
690 1 . 5 5 3 6 1 9 9 . 1 9
460 0 . 0 7 0 5 2 3 1 1 . 9 6
830 1 . 9 3 9 9 3 7 6 . 3 9
COVER/FORAGE TYPE ACRES PGA 
HIDING COVER 0 . 3 3 7 5 5  1 0 9 . 9 1
THERMAL COVER 0 . 0 0 0 0 0 0 . 0 0
FORESTED FORAGE 3 . 3 4 7 9 2 9 3 . 0 9
OPEN FORAGE 0 .9Ü76 0 0 2 . 0 2
[REE/SHRUB COMBINATIONS
SHRUBS 0 SHRUBS 1 SHRUBS 2 SHRUBS 3
TREE 0 0 . 0 2 7 3 7 1 4 6.67 0 . 2 1 6 8 0 8 7 . 6 4 0 . 1 2 2 8 6 7 3 .' 35 0.,00000 0.00
TREE 1 0 . 5 7 1 9 0 134 ,64 0 . 1 9 7 5 3 7 0 . 8 8 0 .00000 0.,00 0,,00000 0.00
TREE 2 0 . 0 7 0 5 3 3 1 1 .96 1 . 0 3 5 8 0 120.68 1 . 1 8 511 3 6 .,28 0,,00000 0.00
TREE 3 0 . 0 0 0 0 0 0.00 0 . 1 3 5 2 6 8 1 . 3 2 0 .00000 0.,00 0,.00000 0.00
FREOUENCY,TREE/SHRUB: BY COVER/FORAGE
HAD.TYPE TREE 0 TREE 1 TREE TREE 3
6 90 SHRUBO 1 2 3 0 1 2 3 0 1 2 3 0 1 2 3
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 1 0 0 0 0 7 2 0 0 0 0 0
0 2 1 0 3 1 0 0 0 0 0 0 0 0 0 0
4 60 SHRUBO 1 2 3 0 1 3 3 0 1 2 3 0 1 2 3
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8 3 0 SHRUBO 1 2 3 0 1 2 3 0 1 2 3 0 1 2 3
0 0 0 0 0 0 0 0 0 3 0 0 0 2 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 1 1 0 0 0 2 6 0 0 0 0 0
2 0 0 0 3 0 0 0 0 0 0 0 0 0 0 0
TOA AT 1Û0 YARD INTERVALS. 9 0 0 IN FIRST ROW 
UR TO 1000 IN SECOND ROW ̂
0.00
3 4 3 . 0 0
5 3 . 6 0
5 2 . 5 1
9 2 . 3 4
0.00
6 6 . 9 3
0.00
5 9 . 3 7
0.00
1 9 3 . 6 1
0.00
9 4 . 3 0
0.00
4 . 9 5
0.00
1 4 3 . 7 6
0.00
zz
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SUMMARY DATA FOR EDS CREEK 
TRAHLtCl LLNUfM
y aM'S m i le s
DeLcrtCi! 0 rCLLETS AMU
CQVCk/rùftAUt RATIO i s : 0.67V 
f-LLLLT nkOUfS Î 75 92 39
1*7,9/ PELLET GROUJ'S/ACRE OH 6.07974 ACRES
0 YARDS
Aül ECr ACRES fGA
N 0.31377 66.93
NE 1.46555 26.61
E 0.61735 19.44
S£ 1.56639 39.94
S 0.93002 19.35
SW 0.12369 0.00
w 0,00000 0.00
NW 1.0619Q 17.89
SLOPE ACRES PGA
UNOfcft 10 0.00000 0.00
UNl>CR 20 0.00000 0.00
UNt'ER 30 0.00000 0.00
UNDER 40 0.00000 0.00
UNDER 50 3.02477 32.07
UNDER 60 3.05397 23.90
UNDER 70 0.00000 0.00
UNDER 60 O.OOOOO 0.00
HABITAT TYPE ̂  ACRES PGA
260 2.Ü3634 31.73
620 0.43250 13.87
320 0.07162 41.08
260 2,111U3 28.08
530 0.23416 17.08
420 0.00551 0.00
130 0.01102 O.OOt
210 0.05702 0.00
690 0.31073 18.62
CUVER/FORAGE TYPE ACRES PGA
HIDING COVER 3.12257 30.10
Th e rm a l cover 1,00460 18.91
FORESTED FORAGE I.39696 14.32
Of-EN FORAGE 0.55454 66.72
TREE/SHRÜ& COMBINATIONS
SHRUBS 0 SHRUBS 1 SHRUBS 2 SHRUBS 3
TREE 0 0.00000 0 .00 0.00000 0.00 0.00000 0.00 0.00000 0.00TREE 1 0.00000 0,00 0.39449 43.16 0.40220 74.59 0.00000 0.00
TREE 2 O.OOOOO 0 .00 0.2Q622 76.06 4,15369 21.19 0.06008 0.00
TREE 3 0.10661 37.52 0.22121 18.03 0.32617 9.20 0.12727 0.00
HAD.TYPE TREE 0 TREE 1 TREE 2 TREE 3
200 SHRUBO 1 2 3 0 1 3 3 0 1 3 0 1 2 30 0 0 0 0 0 0 0 3 18 0 1 0 2 I
0 0 0 0 0 0 0 0 0 0 6 0 0 1 0 00 0 0 0 0 0 0 0 0 I 7 0 0 0 1 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
620 SHRUBO 1 2 3 0 1 2 3 0 1 3 0 1 2 30 0 0 0 0 0 0 0 0 0 4 0 0 0 I 00 0 0 0 0 0 0 0 0 0 0 0 1 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0320 SHRUBO 1 2 3 0 1 2 3 0 1 2 3 0 1 2 3
0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0
260 SHRUEtO 1 3 0 1 3 0 1 3 0 1 3
0 0 0 0 0 0 1 0 0 0 12 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 % 0
0 0 0 0 0 0 0 0 0 0 10 0 0 0 0 0
0 0 0 0 0 3 1 0 0 0 0 0 0 0 0 0
530 SHRUBO 1 3 0 1 3 3 0 1 3 0 1 30 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
420 SHRUBO I 3 0 1 3 0 1 3 0 1 3
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
130 SHRUBO 1 3 0 i 3 0 1 3 0 1 3
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
ilO SHkUDO 1 3 0 1 2 3 0 1 3 0 1 3
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 I 0 0 0 0 0 0 0 0 0 0
690 SHRUBO 1 2 3 0 1 2 3 0 1 3 0 I 3
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 1 0 0
Ü 0 0 0 0 0 0 0 0 1 1 I 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
rOA AT 100 YARD INTERVALS, V,)0 IN TIRST ROW 
Ur ID 1000 IN SECOND RGU “
U.OO 
. 4 i
i.M2
14.42
2 0 . 4 9  
45.Si
16.43
17.79
22, IB 
65.53
14.45 
40./9
24.uO 15.OU
12. 14.34
.51) 
. 19
L78
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NUMMARY BATA FOR JOHNS CREEK 
TRANSECT LENGTH
lAA'JG YARliS S .;:0 MILES 
HLLETED: 0 RELLETS AND 0 YARDS
COVLR/tORAGE RATIO IS: 0 . 5 8 0  
PELLET GROUTS 14 44 44 2
■J5 . 6 7 PELLET GROUP S/AC RE ON 3 . 9 7 3 0 0 ACRES
ASPECT ACRES PGA
N 0 . 6 7 3 8 2 1 4 . 8 4NE 0 . 0 3 3 0 6 9 0 . 7 5E 0 .6 110 1 2 4 . 5 5SE 0 . 9 953 1 1 6 . 0 8
S 0 . 2 0 6 8 9 4 . 8 3
SW 0.00000 0.00
w 0 . 0 6 9 4 2 2 8 . 01
NW 1 . 3 842 9 3 9 . 7 3
SLOPE ACRES PGAUNDER 10 0.00000 0.00UNDER 20 0.00000 0.00
UNDER 30 0.00000 0.00UNDER 40 0 . 0 5 8 9 5 0.00UNDER 50 2 .8 614 1 2 4 . 81
UNDER 60 1 . 0 534 4 2 9 . 4 3UNDER 70 0.00000 0.00UNDER GO 0.00000 0.00
HADIl AT TYPE^ ACRES PGA
280 2 . 6446 1 3 3 . 2 8
620 0 ,0 3 8 0 2 0.00
670 0 . 1 5 2 6 2 1 9 . 6 6
530 0 . 2 90 9 1 1 0 .31
310 0 , 0 4 4 0 8 0.00
260 0 . 7 099 1 5 . 6 3
130 0 . 0 5 5 1 0 5 4 , 4 5
210 0 . 0 3 8 5 7 25 . 9 3
i;UVER/F ÜRAQE TYPE ACRES PGA
HIDING CODER 1 . 8 765 7 3 7 . 3 0
thermal coder 0 . 4 2 8 3 7 18 .68
FORESTED FORAGE 1.6 027 4 13 .73
OPEN FURAGE 0 . 0 6 6 1 2 3 0 . 2 5
TREE/SHRUB COMBINATIONS
SHRUBS 0 SHRUBS 1 SHRUBS 2 SHRUBS 3TREE 0 0.00000 0.00 0.00000 0.00 0.00000 0,00 0.00000 0.00TREE 1 0.00000 0.00 0 . 0 936 6 42 .71 0.1 906 3 3 1 . 47 0.00000 0.00TREE 2 0.00000 0.00 0 , 1 0 0 5 5 4 9 . 73 2,5 096 2 29 .09 0 . 6509 6 9 . 2 2TREE 3 0 .103ÜA 0,00 0 . 2 195 6 0.00 0 . 1 04 9 6 7 6 . 2 2 0,00000 0.00
HAB, TYRE TREE 0 TREE 1 TREE TREE: 3
280 SHRUBO 1 2 3 0 1 2 3 0 1 2 3 0 1 2 3
0 0 0 0 0 0 1 0 0 1 11 0 0 0 0 00 0 0 0 0 0 0 0 0 0 0 0 0 1 2 0
0 0 0 0 0 0 2 0 0 0 6 3 0 0 0 0
0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0
620 SHRUBO t 2 3 0 1 2 3 0 1 2 3 0 1 2 3
0 0 0 0 0 0 - 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
670 SHRUBO 1 2 3 0 1 2 3 0 1 2 3 0 I 2 3
0 0 0 Û 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 Ù 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
530 SHRUBO 1 2 3 0 1 2 3 0 I 2 3 0 1 2 3
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 • 0 0 1 1 0 0
. 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
310 SHRUBO 1 2 3 0 1 2 3 0 1 2 3 0 1 2 3
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
260 SHRUBO 1 2 3 0 1 2 3 0 1 2 3 0 1 2 3
0 0 0 0 0 0 0 0 0 0 0 3 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 Ü 0 0 0 0 0 0 0 0 6 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
130 SHRUBO 1 2 3 0 1 3 0 1 2 3 0 1 2 3
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0210 SHRUBO 1 2 3 0 1 2 3 0 1 2 3 0 1 2 30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 00 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0
PbA AI 100 YARD INTERVALS. 9 0 0 IN FIRST ROW 
UP rO 1Ü00 IN SECOND ROW b
19 .11 0.00
1-.Aj 1 3 . 49 1 0 . 9 0 7 , 2 2 A . 00 2 1 . 2 5  10 3 . 72
3 6 . 0 0
0.00
5 5 . 3 7
3 0 . 9 8
11 .03  
2 1 . 5 5
—  79-
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
ÜUMMAKY LIAT A FOR GUS CREEK 
TRANSECT LENGTH
1 5Ü3V YARIiS 9 . 0 0  MILES 
DELETED: 0 F'ELLETS AND
COVER/FORAGE RATIO IS: 0 . 7 9 6  
RELLET GROUT'S 0 21 84
2 4 . 0 7  PELLET GROUPS/ACRE ON
0 YARDS 
20
4 . 3 6 2 7 8 ACRES
ASF'ECT ACRES PGA
N 0.20689 29.00NE 0,77327 29.74E 0.64490 24,81SE 0.97768 17.39S 0.79283 18,92
SW 0.00000 0,00w 0.00000 0,00NW 0.96721 28.95
SLOPE ACRES PGA
UNDER 10 0,00000 0.00
UNDER 20 0.00000 0.00
UNDER 30 0.00000 0,00UNDER 40 0.00000 0,00
UNDER 50 3 . 1 2 7 2 5 2 2 . 7 0
UNDER 60 1 . 2 3 5 5 3 2 7 . 5 2
UNDER 70 0,00000 0.00
UNDER 80 0.00000 0.00
HADIlAT TYPE^ ACRES PGA
280 3 . 0 2 6 4 2 2 7 . 4 3
530 0 . 5 8 4 5 7 1 0 . 2 6
260 0 . 7 4 4 6 2 21 . 49
520 0 . 0 0 7 1 6 0.00
COVER/FORAGE TYPE ACRES PGA
HIDING CUVER 2 . 3 2 0 9 2 2 5 . 1 7
THERMAL COVER 0 . 6 5 2 6 1 21 . 4 5
FORESTED FORAGE 0 . 6 4 6 5 5 1 7 . 0 1
OPEN FORAGE 0 . 2 4 2 7 0 3 7 . 0 8
FFitE/SHRUD COMDI NAT IONS
SHRUKS 0 SHRUBS 1 sHRUBS 2 SIHRUBS 3
TREE 0 0 .00000 0.00 0.00000 0.00 0 . 0 9 201 5 4 . 3 4 0 .00000 0.00
TREE 1 0 .OOOOO 0.00 0 . 3 1 1 2 9 2 5 . 7 0 0 . 13 499 1 4 . 8 2 0.00000 0 .00
TREE 2 0 .00000 0.00 0.00000 0.00 2 . 8 1 0 7 2 2 7 . 4 0 0 . 1 4 1 3 2 7 . 0 8
TREE 3 0 .OOOOO 0.00 0 , 1 8 7 3 3 4 2 . 7 1 0 . 6 6 9 6 9 5 . 9 7 0 . 0 1 5 4 3 0.00
FRECIUENCY, TREE/SHRUB BY COVER/FORAGE
HAD.TYPE TREE 0 TREE 1 TREE : TREE 3
2 8 0 SHRUBO 1 3 0 1 2 3 0 1 2 3 0 1 2 3
0 0 0 0 0 0 1 0 0 0 29 1 0 0 2 0
0 0 0 0 0 0 0 0 0 0 3 0 0 0 1 1
0 0 0 0 0 2 3 0 0 0 9 0 0 0 0 0
0 0 2 0 0 0 1 0 0 0 0 0 0 0 0 0
5 3 0 SHRUBO 1 2 3 0 1 2 3 0 1 3 0 1 2 3
0 0 0 0 0 0 0 0 0 0 1 0 0 0 3 0
0 0 0 0 0 0 0 0 0 0 0 0 0 3 4 0
0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2 6 0 SHRUBO 1 2 3 0 1 2 3 0 I 2 3 0 1 2 3
0 0 0 0 0 0 0 0 0 0 6 1 0 1 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 1 0 0 0 0 4 1 0 0 0 0
0 0 1 0 0 2 0 0 0 0 0 0 0 0 0 0
5 2 0 SHRUBO 1 2 3 0 1 2 3 0 1 2 3 0 1 2 3
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
PGA AT 100 YARD INTERVALS, 900 IN FIRS T ROW
UP TO 18001 IN SECOND ROW
0.00 0.00 0.00 0.00 0.00 0. 00 5 0 . 0 5 1 1 . 6 7 4 7 . 2 5
2 7 . 4 4 3 0 .0'5 2 1 . 4 3 30 . 4 3 0.00 3 3 .09 1 4 . 5 2 5 . 2 0 1 3 . 8 2
80
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SUMMARY [I AT A FOR SOUTH FORK OF PETTY CR 
t ran s e c t LENOTH
'JS9 0 A YAKliS 1 4 . 7 6 MILES 
UELETEH: 0 PELLETS ANti 5 4 YAROS
COVER/FORAGE RATIO IS: 0 . 3 9 2  
PLLLE1 GROUPS 3 63 78 90
7 0 . 1 2  PELLET GROUPS/ACRE ON 7 . 1 5 0 0 7 ACRES
ASPECT ACRES PGA
N 0 . 4 3 7 7 4 2 0 . 5 6
NE 1 . 3 3 5 5 3 2 7 . 7 0E I . 4 9 1 4 5 1 3 . 4 1
SE 0 . 7 4 0 4 9 1 2 . 1 5S 1 . 8 0 6 3 2 2 6 . 5 7
SW 0 . 8 5 8 4 0 1 8 . 6 4
w 0 . 3 0 3 8 1 1 2 . 9 5
NW 0 . 1 7 9 3 4 5 . 5 8
SLOPE ACRES PGA
u n d e r 10 0.00000 0.00
UNDER- 20 0.00000 0.00UNDER 30 0 . 3 0 6 6 1 0.00
UNDER 40 0 . 7 2 0 9 3 2 7 . 7 4
UNDER 50 4 . 4 5 5 0 6 20.88
UNDER 60 1 . 6 7 5 4 7 1 0 . 5 0
u n d e r 70 0.00000 0.00
UNDER 80 0.00000 0.00
HABITAT TYPE? ACRES PGA
200 5 . 6 3 4 3 9 1 8 . 4 6
260 1 . 1 3 8 2 8 2 9 , 8 7
3 2 0 0 , 0 7 4 6 6 1 3 . 3 9
'310 0 . 3 1 0 7 4 1 6 . 0 9
COVER/FORAGE TYPE ACRES PGA
HIDING COVER 2 . 4 2 0 0 9  2 2 . 3 1
thermal COVER 0 . 3 0 8 1 5 2 3 . 1 9
FORESTED FORAGE 2 , 7 0 3 2 9 1 6 . 2 0
OPEN FORAGE 1 . 6 4 6 5 4  2 2 . 4 7
tKEE/SHRUB COMBINATIONS
SHRUBS 0 SHRUBS 1 SHRUBS 2 SHRUBS 3TREE 0 0.00000 0.,00 0 . 0 3 4 4 4 0.00 0 . 9 2 754 2 6 . 9 5 0 .00000 0.00TREE 1 0.00000 0,,00 0 . 1 3 0 2 9 7 . 2 3 1 . 1 1 1 2 9 1 8 . 9 0 0 . 1 4 2 42 7 . 0 2TREE 2 0,00000 0.,00 0 . 2 2 5 8 9 1 7 . 7 1 3 . 8 6 333 2 0 . 1 9 0 . 49091 2 0 . 3 7TREE 3 0 , 0 0 0 0 0 0,,00 0.00000 0.00 0.22 397 1 7 . 8 6 0.00000 0.00
FRECIUENCY , TREE/SHRUD BY COVER/FORAGE
HAD .TYPE TREE 0 TREE 1 TREE 2 TREE 3
28 0 SHRUDO 1 3 0 1 2 3 0 1 2 3 0 1 2 3
0 0 0 0 0 0 0 1 0 1 28 6 0 0 0 0
0 0 0 0 0 0 0 0 0 1 6 0 0 0 2 0
0 0 0 0 0 2 4 0 0 1 28 0 0 0 1 0
0 1 10 0 0 0 10 0 0 0 0 0 0 0 0 0
260 SHRUDO 1 3 0 1 2 3 0 1 2 3 0 1 2 3
0 0 0 0 0 0 0 0 0 1 4 0 0 0 0 0
0 0 0 0 0 0 0 0 0 3 2 1 0 0 0 0
0 0 0 0 0 0 2 0 0 0 8 0 0 0 0 0
0 0 2 0 0 0 5 1 0 0 0 0 0 0 0 0
320 SHRUDO 1 2 3 0 1 2 3 0 1 2 3 0 1 2 3
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0
3 10 SHRUBO 1 2 3 0 1 3 0 1 2 3 0 1 3
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 1 0 0 0 1 0 0 0 0 0
0 0 2 0 0 0 1 0 0 0 0 0 0 0 0 0
PGA AT 100 YARD INTERVALS, 9 0 0 IN FIRST ROW 
UP 10 lUOO IN SECOND ROW
0.00
2 3 . 3 1
0.00 
14 . 5 0
0.00 
37 . 3 3
4 . 6 9
7 . 6 3
1 4 . 4 1
1 0 . 1 8
0.00
1 9 . 2 5
5 4 . 9 4 4 . 9 6 1 1 . 8 0
2 4 . 6 2 0 . 9 3 2 6 . 2 2
8,1
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üUrtMAKY HATA FOR WOODMAN CREEK 
IKANbtCT LtNUTH
- 4 6 1 4 TARDS 1 3 .V9 MILES 
L'tLLTH.; 0 V-EILITS AND 0 YARDS
UUVER/TÜRAliE RATIO IS: 0 . 4 5 1  
RELLLT ORÜUfS 12 52 44 IQ
1 5 .V3 RtLLLT URÜUPS/ACRE ON 6 . 7 8 0 6 6 ACRES
ASPECT ACRES PGAN 0.00000 0.00
NE 0 . 0 7 6 3 1 0.00
E 1 . 2 4 0 2 1 2 7 . 4 1SE 1 . 0 3 1 4 0 1 3 . 5 7
S 1 . 0 7 3 5 5 1 3 . 0 4SW 1.02120 9 . 7 9W 0 . 9 8 6 2 2 1 5 . 2 1NW 1 . 3 5 1 7 8 1 5 . 5 4
SLOPE ACRES PDA
UNDER 10 0.00000 0.00
UNDER 20 0.00000 0.00
UNDER 30 0 , 0 7 9 8 9 0.00
UNDER 40 0 . 9 8 1 5 4 2 2 . 4 1
UNDER 50 3 . 5 6 2 5 1 1 7 . 1 2
UNDER 60 2 . 1 5 6 7 3 1 1 . 5 9
UNDER 70 O.OOOOO 0.00
UNDER 80 0.00000 0.00
TYPE ACRES PDA
260 3 . 9 9 6 1 1 1 4 . 7 6
280 2 . 6 0 5 4 9 1 7 , 2 7
130 0 . 0 4 4 0 8 2 2 . 6 9
520 0 . 0 1 9 2 8 0.00
310 0 . 0 3 3 0 6 3 0 . 2 5
320 0 . 0 2 7 5 5 3 6 . 3 0
210 0 . 0 5 5 1 0 1 8 . 1 5
CÜVER/FÜRABE TYPE ACRES PGA
HIDING COVER 1 . 2 7 8 2 3 2 4 . 2 5
THERMAL COVER 1 . 7 7 6 8 5 1 5 . 7 6
FURESTED FORAGE 2 . 9 1 4 0 3 1 3 . 7 3
OPEN FORAGE 0 . 8 1 1 5 6 1 1 . 0 9
TREE/SHRUH COMBINATIONS
SHRUBS 0 SHRUBS 1 SHRUBS 2 SHRUBS 3
TREE 0 O.OOOOO 0.00 0.00000 0.00 0 . 1 6 1 1 6 6,21 0.00000 0.00
TREE 1 0 . 0 5 5 1 0 1 8 . 1 5 0 . 0 6 2 2 6 3 2 . 1 2 0 . 8 9 9 1 7 1 4 . 4 6 0 . 2 3 2 7 0 4 , 3 0
TREE 2 0.00000 0.00 0 . 1 8 4 3 0 3 2 . 5 6 2 . 6 8 7 5 8 IB. 23 0 . 3 7 6 0 3 1 0 . 6 4TREE 3 0.00000 0.00 0 . 0 2 4 7 9 0.00 1 . 7 6 1 6 9 1 6 . 4 6 0 . 3358 1 5 . 9 6
FKCQUENCY,TREE/SHRUB 
HAD.TYPE TREE 0
BY COVER/FORAGE 
TREE I TREE 2 TREE 3
260 SHRUBO 1 2 3 0 1 2 3 0 1 2 3 0 1 2 3
0 0 0 0 0 0 0 0 0 1 6 2 0 0 1 0
0 0 0 0 0 0 0 0 0 0 2 0 0 1 8 1
0 0 0 0 0 0 6 1 0 3 20 1 0 0 1 0
0 0 2 0 0 0 7 1 0 0 0 0 0 0 0 0
280 SHRUDO 1 2 3 0 1 2 3 0 I 2 3 0 1 2 3
0 0 0 0 0 0 0 0 0 0 4 1 0 0 1 0
0 0 0 0 0 0 0 0 0 0 2 0 0 0 13 2
0 0 0 0 0 1 2 0 0 0 10 2 0 0 0 0
0 0 2 0 0 0 2 0 0 0 0 0 0 0 0 0
130 SHRUDO 1 2 3 0 1 2 3 0 1 3 0 1 2 3
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
520 SHRUBO 1 2 3 0 1 2 3 0 1 2 3 0 1 2 3
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
310 SHRUBO 1 2 3 0 1 2 3 0 1 2 3 0 1 2 3
0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Ü 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
320 SHRUBO 1 2 3 0 1 2 3 0 1 2 3 0 1 2 30 0 0 0 0 0 0 0 0 0 1 0 0 0 0 00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0210 SHRUDO 1 2 3 0 1 2 3 0 1 2 3 0 1 2 3V 0 0 0 0 0 0 0 0 0 0 0 0 0 0 00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 00 0 0 0 1 0 0 0 0 0 0 0 0 0 0 00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
PGA AT 1 GO YARD INTERVALS,MO IN FIRST ROW 
UR lU 1000 IN SECOND ROW°
10.Vd, 
1 5 .2V
2 3 . 0 1
7 . 6 9
6 . 0 7
0.00 2 1 , 5 31 0 . 2 4
2 6 . 9 7
1 2 . 1 4
20.00
0.00
5 . 3 9
1 4 . 0 2
0 . 3 8 2 2 . 5 2
0 . 0 0 1 0 . 4 0
62
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SUMM/,r<Y HATA t OR SLEthAN CREEK 
T RANUECT LENGTH
L'0 5'j4 YARHs 1 1 . 6 8 MILES 
DELETED: 0 PELLETS AND 0 YARDS
COVER/f-ORAGE RATIO IS: Ü.5G9 
PELLET GROUPS 8 27 S2 23
IS . 37 PELLET GROUPS/ACRE ON 5 . 6 6 2 2 2 ACRES
AiSPECT ACRES PGAN 0 . 2 7 7 4 1 0.00NE 1 , 0 4 3 5 2 2 1 . 0 8E 0 . 8 0 5 7 8 3 4 . 7 5SE 0 . 4 9 3 6 6 3 0 . 3 9S 1 . 5 5 3 9 0 1 0 . 3 0SW 1 . 3 9 6 6 8 4 . 3 0
w 0 . 0 9 1 1 0 0 .00NW 0.00000 0.00
SLOPE ACRES PGA
UNDER 10 0.00000 0.00
UNDER 20 0.00000 0.00
UNDER 30 0 . 1 2 4 7 9 0.00
UNDER 40 0 . 6 1 3 4 9 3 5 . 8 6
UNDER 50 2 . 8 0 4 9 4 1 8 . 13UNDER 60 1 . 9 1 0 9 9 6 . 2 5UNDER 70 0.20000 10.00
UNDER 00 0.00000 0.00
HABITAT TYPE: ̂  ACRES PGA
260 3 . 7 7 1 0 5 8.22
130 0 . 4 4 0 2 2 2 7 . 2 6
200 0 . 8 9 8 3 4 4 7 . 8 7
320 0 , 3 1 6 5 3 3 . 1 6
6 70 0 . 2 3 6 0 9 0.00
LÜVER/FÜRAGE TYPE ACRES PGA
HIDING CUVER 2 . 2 9 6 1 3 1 6 . 5 5
fHt-RMAL COVER 0 . 8 7 0 7 9 8 . 0 4
PÙREÜTED forage 2 . 3 7 0 2 3 1 5 . 6 1
UPEN FORAGE 0 . 1 2 5 0 7 3 9 . 9 8
TREE/SHRUD CGMHINATIQN8
SHRUBS 0 SHRUBS 1 SHRUBS 2 SHRUBS 3
TREE 0 0 . 0 8 0 9 9 0.00 0.00000 0.00 0.00000 0.00 0.00000 0.00
TREE 1 0 . 3 2 4 7 9 6. 16 0 . 1 7 3 0 0 6 9 . 3 6 0 . 3 1 5 7 0 1 5 . 8 4 0 . 0 8 3 1 9 0.00
TREE 0 . 0 5 5 1 0 0.00 0 . 8 2 4 2 4 2 3 . 0 5 2 . 1 8 4 2 8 1 0 . 0 7 0 . 8 5 0 6 0 1 1 . 7 6
TREE 3 0.00000 0.00 0 . 1 5 4 5 4 6 . 4 7 0 . 3 7 9 6 1 4 2 . 1 5 0 . 2 3 6 0 9 0.00
FREQUENCY,TREE/SHRUD BY COUER/FORAGE
HAD, TYPE TREE 0 TREE 1 TREE 2 TREE 3
260 SHRUDO 1 2 3 0 1 2 3 0 1 2 3 0 1 2 3
0 0 0 0 0 1 1 0 0 2 7 0 0 1 1 0
0 0 0 0 0 0 0 0 1 0 1 0 0 1 2 0
0 0 0 0 1 0 3 1 0 1 5 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
130 SHRUDO 1 2 3 0 1 2 3 0 1 2 3 0 1 2 J
0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0
1 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0
2 8 0 SHRUBO 1 3 0 1 2 3 0 1 2 3 0 1 2 3
0 0 0 0 0 0 0 0 0 1 5 0 0 0 1 0
0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0
0 0 0 0 0 0 0 0 0 2 1 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
3 20 SHRUDO 1 2 3 0 1 2 3 0 1 2 3 0 1 2 3
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 3 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
6 70 SHRUDO 1 2 3 0 1 2 3 0 1 2 3 0 1 2 3
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
PGA AT 100 YARD INTERVALS, 9 0 0 IN FIRST ROW 
UP 10 1000 IN second ROW ^
6 . 1 7 2 3 . 2 0 7 . 5 0  5 . 0 0  4 . 6 8
V . 3 0 0 . 0 0  2 . 2 3  0 . 0 0  0 . 0 0
1 5 . 6 3
0.00
5 5 . 7 8  4 4 , 6 4
0.00 0.00
0.00
0.00
83
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SUMMAKY II AT A FQF< CAMP CREEK 
TRANSECT LENGTH
lB6'jQ Y ARBS 1 0 . 6 0 MILES 
DELE!ED: 0 PELLETS AND 0 YARDS
CUVER/PORAGC RATIO IS: 0 . 6 7 3  
F'ELLET GROUPS 3 n  13 7
J.1’6 PELLET GROUPS/ACRE ON 5 . 1 3 7 7 0 ACRES
iSPEcr ACRES PGA
N 0 .OOOOO 0.00
NE 0 . 0 4 4 6 3 0.00
E 0 . 2 7 8 7 9 1 0 . 7 6
SE 2 . 0 1 1 5 5 4 . 9 7
S 0 . 2 9 0 0 8 6 . 8 9
SW 0 . 5 7 4 3 8 5 . 2 2
w 0 . 7 8 3 1 9 7 . 6 6
NW 1 . 1 5 5 0 9 2 . 6 0
SLOPE ACRES PGA
UNDER 10 0.00000 0.00
UNDER 20 0,00000 0.00UNDER 30 0.00000 0.00
UNDER 40 0 . 1 3 1 4 0 7 . 6 1
UNDER 50 4 . 3 5 8 9 2 5 . 0 5
UNDER 60 0 . 6 4 7 3 8 6 . 1 8
UNDER 70 0.00000 0.00
UNDER 80 0.00000 0.00
HABITAT■ TYPE^ ACRES PGA
260 3 . 7 5 5 8 9 4 . 2 6
130 0 . 0 7 1 3 5 0.00
28 0 1 . 2 1 0 1 8 8 . 2 6
320 0 . 1 0 0 2 7 9 . 9 7
COVER/FORAGE TYPE ACRES PGA
HIDING COVER I . 9 6 9 1 3 3 . 5 5
THERMAL COVER 1 . 4 8 7 3 2 5 . 3 8
FURESTED FORAGE 1 . 4 4 7 3 7 6 . 2 2
UPEN FORAGE 0 . 2 3 3 8 8  1 2 . 8 3
1KEE/SHRUH CQMLHNATIONS
SHRUBS 0 SHRUBS 1 SHRUBS 2 SHRUBS 3
TREE 0 0.00000, 0.00 0 . 0 9 6 4 2 1 0 . 3 7 O.OOOOO 0.00 0.00000 0,00
TRIE 1 0.00000 0.00 0 . 1 0 0 2 7 9 . 9 7 0 . 4 8 4 8 4 2 . 0 6 0 . 0 3 7 1 9 2 6 . 8 9
1 RLE 2 0.00000 0.00 0 . 4 3 2 7 8 1 1 . 5 5 1 . 3 7 0 7 9 5 , 0 4 0 . 2 4 2 7 0 0.00
TREE 3 0.00000 0.00 0 . 7 0 4 1 3 5 . 6 8 1 . 6 6 8 5 8 3 . 6 0 0.00000 0.00
FREOUENCY,TREE/SHRUD DY COVER/FORAGE
HAD.IYPE TREE 0 TREE 1 TREE 2 TREE 3
2 6 0 SHRUDO 1 2 3 0 1 2 3 0 1 2 3 0 1 2 3
0 0 0 0 0 0 0 0 0 0 4 1 0 2 8 0
0 0 0 0 0 0 0 0 0 0 2 1 0 0 4 0
0 0 0 0 0 0 5 0 0 0 9 0 0 0 1 0
0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0
130 SHRUDO 1 2 3 0 1 2 3 0 1 2 3 0 1 2 3
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 3 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 -0 0 0 0 0 0
2 8 0 SHRUBO 1 2 3 0 1 3 0 1 2 3 0 1 2 3
0 0 0 0 0 0 0 0 0 3 1 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 4 1 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
320 SHRUBO 1 2 3 0 1 3 0 1 2 3 0 1 2 3
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 Û 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0
PGA AI 100 YARD INTERVALS; 9 0 0 IN FIRST ROW 
UP 10 1800 IN SECOND ROW b
0 . 0 0  1 . 6 8 3 . 4 4  3 . 2 1 6 . 0 6
9 . 0 8  14.12 4 . 6 1 0 . 0 0  1 0 . 4 0
6 . 2 3
0.00
4 . 0 2
0.00
0.6U
0.00
0.00
0.00
84
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
SUMMARY DATA FOR PIPER CROW CREEK
TRANSECT LENGTH
8351 YARDS 4 . 7 4 miles
DELETED : 0 PELLETS AND 0 YARDS
CÜVER/FORAGE RATIO IS: 0 . 8 8 0
F'ELLET GROUPS 2 13 9 1
1 0 . 4 3 PELLET GROUPS/ACRE ON 2 . 3 0 0 5 3
ASPECT ACRES PGA
N 0.12121 0.00
NE 0 . 9 4 4 0 7 9 . 5 3
E 1 . 1 3 7 1 8 1 2 . 3 1
SE 0 . 0 9 8 0 7 10.20
S 0.00000 0.00
SW 0.00000 0.00
w 0.00000 0.00
NW 0.00000 0.00
SLOPE ACRES PGA
UNDER 10 0 . 1 1 6 2 5 0.00
UNDER 20 1 . 1 7 7 9 5 1 0 . 1 9
UNDER 30 0 . 7 5 8 6 7 1 3 . 1 8
UNDER 40 0 . 2 4 7 4 6 8 . 0 8
UNDER SO 0.00000 0.00
UNDER 60 0.00000 0.00
UNDER 70 0.00000 0.00
UNDER 80 0.00000 0.00
HADllAI TYPE ^ ACRES PGA
5 3 0 2 . 1 4 7 9 2 1 1 . 1 7
6 9 0 0 . 1 5 2 6 2 0.00
C1JVER/FÜRAGE TYPE ACRES PGA
HIDING COVER 0 . 3 8 3 4 7 2 . 6 1
THERMAL COVER 1 . 6 4 2 1 4 1 3 . 4 0
FURESTED FORAGE 0 . 2 7 4 9 3 3 . 6 4
OPEN FORAGE 0.00000 0.00
Tr;t:e/SHFiUIi c o m i h n a t i o n s
BHRUDS 0 SHRUBS 1 SHRUBS 2 SHRUBS 3
TREE 0 0.00000 0.00 0.00000 0.00 0.00000 0.00 0.00000 0.00
TREE 1. 0.00000 0.00 0.00000 0.00 0.00000 0.00 0.00000 0.00
TREE 0.00000 0.00 0.00000 0.00 0 . 3 1 6 2 5 3 . 16 0 . 2 7 4 9 3 3 . 6 4
TREE 3 1 . 3 9 1 1 7 12.22 0 . 1 2 9 7 5 3 8 . 5 4 0 . 1 8 8 4 3 0.00 0.00000 0.00
FREOUENCY,TREE/SHNUH DY COVER/FORAGE
HAD.TYPE TREE 0 TREE 1 TREE 2 TREE; 3
530 SHRUBO 1 2 3 0 1 2 3 0 1 2 3 0 1 2 3
0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 0
0 0 0 0 0 0 0 0 0 0 0 0 9 2 1 0
0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
690 SHRUBO 1 2 3 0 1 2 3 0 1 2 3 0 1 2 3
, 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 3 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
fbA AT 100 YARD INTERVALS, 900 IN FIRST ROW
UR TO laOO IN SECOND ROW
t t . 71  
1 5 . 7 0
14,80
0,00
OO00 2 2 . 5 90.00 6 . 4 44 . 0 4 0.000.00 6 . 4 90.00 0.000.00 0.000.00
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SUMMARY LA 1A FDR MOORE CREEK
TRANSECT LENGTH
1001/ YARDS 5 . 6 9  MILES
UEI.ETED : 0 PELLETS AND
CriVER/FORAGE RAflQ IS: 0 . 9 9 0
PELLE I GPUUPS 4 9 1
9 . 0 6 PELLET GROUPS/ACRE ON
AÜPFCT ACRES r AAN 0 . 4 1 3 2 2 12.10NE 0 .5 7 .C" 1 . 7 4E 0 . ". '145 10. 11SE 0 . 4 8 3 7 4 1 6 . 5 4S 0.00000 0.00SW 0.00000 0.00w 0.00000 0.00NW 0 . 4 9 7 7 9 6 . 0 3
0 YARHÜ
2.75940 ACRES
SLOPE ACRES PGA
UNDER 10 0.00000 0.00
UNDER 20 0 . 5 1 5 4 2 5 . 8 2
UNDER 30 0 . 6 4 3 2 5 1 2 . 4 4
UNDER 40 1 . 2 1 7 3 5 9 . 8 6
UNDER 50 0 . 2 0 9 3 6 9 . 5 5
UNDER 60 0.00000 0.00
UNDER 70 O.OOOOO 0.00
UNDER 80 0 . 1 7 4 1 0 0.00
HADlTAT■ TYPL ^ ACRES PI
620 0 . 9 9 8 0 6 9
670 1 . 0 0 6 0 5 7
530 0 . 7 5 5 3 7 10
CUVER/FORACE TYPE ACRES PGA
HIDING COVER 1 . 1 5 5 6 4 6 . 9 2
THERMAL COVER 1 . 5 7 6 3 0 1 0 . 7 8
FOF<EST£D FORAGE 0 . 0 2 7 5 5 0.00
UPEN FORAGE 0.00000 0.00
TREE/SHRUD COMBINATIONS
SHRUBS 0 SHRUBS 1 SHRUBS 2 SHRUBS 3
TREE 0 0 . 0 0 0 0 0 0.00 0.00000 0.00 0.00000 0.00 0.00000 0.00
TREE 1 0 . 0 0 0 0 0 0.00 0.00000 0.00 0 . 0 2 7 5 5 0.00 0.00000 0.00
TREE 2 0 . 0 0 0 0 0 0.00 0.00000 0.00 0 . 6 4 1 3 2 7 . 8 0 0 . 6 2 3 1 4 6 . 4 2
TREE 3 0 . 0 0 0 0 0 0.00 0 . 4 7 5 2 0 21 . 04 0 . 8 1 5 9 7 4 . 9 0 0 . 1 7 6 3 1 1 1 . 3 4
■ FREQUENCY, IREE/ÜHRU0 BY COUEfi/FORftfJE
HAU.IYF'E fREE 0 I REE 1 TREE TREE 3
620 SHRUBO 1 2 I 0 1 2 3 0 1 2 3 0 1 2 3
0 0 0 0 0 0 0 0 0 0 5 1 0 0 0 0
0 0 0 0 0 0 0 0 0 0 1 0 0 1 6 1
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
670 SHRUBO 1 2 3 0 1 2 3 0 1 2 3 0 1 ■J 3
0 0 0 0 0 0 0 0 0 0 4 3 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 .0 0 0 0 0 0 0 0 0 0 0 0 0 0
5 3 0 SHRUBO 1 2 3 0 1 2 3 0 1 3 0 1 2 3
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 3 4 1
0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
PGA AI 100 YARD INTERVEiLS, 9 0 0 IN FIRST ROW 
UP TO 1800 IN SECOND ROW “
9 . 1 9Ü.00 0.000.00 0.440.00 0.000.00 6. 88 3 . 2 0 0.003 6 . 3 0 1 5 . 45 0.00 11 .34 0.00 15.385.94
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SlIMMAKY DATA FOR JIM CREEK LOOKOUT 
TRANSECT I.ENÜTH
9 5 U! YARDS 5 . 4 1 MILES 
UlLETEli: 0 PELLETS AND 0 YARDS
COVER/FORAGE RATIO IS: 0 . 6 9 9  
FILLET GROUPS 4 2 10 6
6 . 1 0  PELLET GROUPS/ACRE ON 2 . 6 2 2 0 2 ACRES
ASPECr ACRES PGA
N . 0,00000 0.00
NE 0 . 5 5 6 1 9 7 . 1 9E 1 . 4 0 3 3 0 4 . 9 9
SE 0 . 3 5 1 5 1 5 . 6 9
S 0.00000 0.00
SW 0.00000 0.00
W 0.00000 0. 00
NW 0 . 3 1 1 0 2 9 . 6 5
FLDPE ACRES PGA
UNDER 10. 0 . 1 3 3 8 8 7 . 4 7
UNDER 20 0 . 7 7 6 5 8 5 . 1 5
UNDER 30 0 . 3 7 8 2 3 7 . 9 3
UNDER 40 1 . 1 6 3 6 3 6.02
UNDER 50 0 . 1 6 9 7 0 5 . 8 9
UNDER 10 0.00000 0.00
UNDEP.' 70 0.00000 0.00
UNDER DO 0 .OOOOO 0.00
HADl FAT TYPE ̂  ACRES PGA
620 0 . 8 6 5 5 6 4 . 6 2
530 1 . 5 7 4 6 4 6 . 3 5
550 0 . 1 8 1 8 2 11.00
CllUER/FORAUE TYPE ACRES PGA
PI IDE MG COVER 1 . 0 3 8 0 1 5 . 7 8
lUERMAL COVER 0 . 7 9 4 4 8 3 . 7 8
FURESTED FORAGE 0 . 6 0 7 7 1 8 . 2 3
UPEN FORAGE 0 . 1 8 1 0 2 1 1 . 0 0
TREE/SHRUD COMDINATIONS
SHRUBS 0 SHRUBS 1 SHRUBS 2 SHRUBS 3
TREE 0 0.00000 0.00 0,00000 0.00 0.00000 0.00 0.00000 0.00
TREE 1 0.00000 0.00 0.00000 0.00 0.00000 0.00 0 . 1 7 4 9 3 1 1 . 4 3
TREE 0.00000 0.00 0.00000 0.00 0 . 2 6 9 4 2 1 1 . 1 4 0 . 0 4 0 2 1 0.00
TREE 3 0 . 6 5 2 3 4 6 . 1 3 0 . 5 3 2 2 3 1 .88 0 . 7 3 7 1 8 8 . 1 4 0 . 2 0 7 7 1 0.00
EREOUENCY,TREE/SHRUD DY COVER/FORAGE
HAD.TYPE TREE 0 TREE 1 TREE 2 TREE 3
6 2 0 SHRUDO 1 2 3 0 1 2 3 0 1 3 0 I 2 3
0 0 0 0 0 0 0 0 0 0 0 0 0 I 3 3
0 0 0 0 0 0 0 0 0 0 0 0 3 0 0 0
0 0 0 0 0 0 0 0 0 0 0 2 0 1 2 0
0 0 0 0 0 0 0 1 0 0 0 1 0 0 0 0
5 3 0 SHRUDO 1 2 3 0 1 2 3 0 1 2 3 0 1 2 3
0 0 0 0 0 0 0 0 0 0 1 0 1 1 2 0
0 0 0 0 0 0 0 0 0 0 0 0 3 2 1 0
0 0 0 0 0 0 0 0 0 0 2 0 0 1 0 2
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5 5 0 SHRUDO 1 3 0 1 3 0 1 2 3 0 1 2 3
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0
PGA AT 100 YARD INTERVALS. 900 IN FIRST ROW
UP TO 1800 IN SECOND ROW D
0.00 0,.00 7 .47 5 . 5 0 0.00 0,.00 6..6Ü 0.00
0.00 0.,00 0. 00 8.00 4 . 4 1 61. 70 21,,4Ü 0.00
4 . 8 2
0.00
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NUMMARY HATA FOF< JIM LAKE 
rKANLLCT LENGTH
1 0 63 0 YARDS 6 . 0 4  MILES 
DELETED : 0 PELLETS AND
LOVER/FORAGE RATIO IS: 0 . 4 8 1  
F'ELLET GFTDUF'S 0 3 :
1 . 7 1 F'ELLET GROUT'S/ACRE ON
iSPECT ACRES PGA
N 0 . 4 7 3 8 3 0.00
N E 0 . 3 0 5 7 8 3 . 2 7
E 0 . 6 0 9 6 4 0.00
S E 0 . 2 0 1 6 5 0.00
S 0 . 8 2 2 5 8 3 . 6 5
SW 0.00000 0.00
W 0.00000 0.00
NW 0 . 5 1 4 8 7 1 . 9 4
0 YARDS
2 , 9 2 0 3 5 ACRES
SLOPE ACRES PGA
UNDER 10 0 . 9 9 0 9 0 3 . 0 3
UNDER 20 0 . 5 5 9 7 8 1 . 7 9
UNDER 30 1 . 3 7 7 6 8 0 . 7 3UNDER 40 0.00000 0.00
UNDER 50 0.00000 0.00
UNDER 60 0.00000 0.00
UNDER 70 0.00000 0.00
UNDER 80 0.00000 0.00
HADITAT TYPE ® ACRES PGA
280 0 . 8 6 3 0 8 3 . 48
670 1 . 8 1 8 1 7 1 .10
6 9 0 0 . 0 4 9 5 9 0.00
620 0 . 0 2 7 5 5 0.00
7 20 0 . 1 6 9 9 7 0.00
COVE R/F-OF, AGE TYPE ACRES PGA
HIDING COVER 1 . 1 0 9 0 0 0 . 0 4
THERriAL COVER 0 . 2 1 0 7 3 0 . 0 0
FORESTED FORAGE 0 . 5 7 7 6 0 3 . 4 6
UPEN FORAGE 0 . 9 4 2 1 4 2 . 1 2
TREE/SFFRUO COMDINATIONS
SFFRUDL 0 SHRUBS 1 SFFRUBS 2 sHRUBS 3
TREE 0 0 .OOOOO 0.00 0.00000 0.00 0 . 2 8 9 25 3 . 4 6 0 . 1 6 9 9 7
TFiCE 1 0 .OOOOO 0.00 0.00000 0.00 0 . 321 21 0.00 0 . 4 3 5 5 3
TF:EE 2 0 ,OOOOO 0.OO 0.00000 0.00 1 . 0 7 2 17 1 . 87 0 . 52 754
TREE 3 0 .OOOOO 0. 00 0 .OOOOO 0.00 0.00000 0 .00 0 . 11 2 67
FREOIJENCY, TREE/S;hf.;ud DY COVER/FORAGE
FFAB.TYF'E TREE 0 TREE 1 TREE 2 TREE 3
2 8 0 SHRUDO 1 3 0 1 3 0 1 3 0 1 2 3
0 0 0 0 0 0 0 0 0 0 0 I 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0
0 0 0 0 0 0 4 1 0 0 0 0 0 0 0 0
6 70 SHRUBO 1 3 0 1 2 3 0 1 2 3 0 1 2 3
0 0 0 0 0 0 0 2 0 0 2 5 0 0 0 0
0 0 0 0 0 0 0 0 0 0 2 0 0 0 2
0 0 0 0 0 0 0 1 0 0 0 0 0 0 0
0 0 3 0 0 0 2 3 0 0 0 0 0 0 0 0
6 9 0 SFTR'UDO 1 2 3 0 1 2 3 0 1 2 3 0 1 2 3
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
6 2 0 SFIRUDO 1 2 3 0. 1 2 3 0 1 2 3 0 1 2 3
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7 2 0 SFFRUPO 1 2 3 0 1 2 3 0 1 2 3 0 1 2 3
0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
FGA at 100 YARD INTERVAL 5 , 9 0 0  IN FIRST ROW
UP TO 1800 IN SiECOND ROW
0 . 72 3 .9 2 0 .00 0.00 0.00 0.00 5 . 09 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00
2 . 3 0
1 . 9 0
0.00
0.00
0.00
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SUhMAK-r CAT A f Ofv OlXIE CPCEK/S0U7M BRANCH
iNANiinn t-LNGTH
JÛO/V TAKOS TO.27 NJltS
I’LLLILIU Ü 1PELLETS AND 100 YARDS
CUVFK/FÜKAisC fvATIO IS: 0.636
P-fcCLtT GROUPS 20 110 167 83
63.65 iLLLLT UROÜPS/ACRE ON 4 .90040 ACRES
AGKEC r ACRLS PGA
N 0.37163 99,56
NE 1,46059 75,31
E 0.91377 22.90
SE 0.7 4075 70,78
S 0.00000 0,00
SW 0.00000 0.00
w 0.00000 0,00
NW 1.40566 64.63
SLOPE ACRES PGA
UNDER 10 0.00000 0.00
UNDER 20 0.24400 45.07
UNDER 30 0.51074 115.52
UNDER 40 2.3D428 52,85
UNDER 50 1.84131 65.71
UNDER 60 0.00000 0.00
UNDER 70 0.00000 0.00
UNDER 80 0.00000 0.00
HABITAT TYFE^ ACRES PGA
600 3.21347 57.83
690 0.02755 0.00
670 0.54517 08.05
730 0.30441 3.2?
710 0.46446 75.36
6:0 0.34270 99.21
530 0,02755 181.50
570 0.05510 145.20
LWER/FÜRAGE TYPE ACRES PGA
HIDING COVER 2.97877 74.86
TMfRnAL COVER 0.19953 84.42
FORESTED FORAGE 1.34655 52.73
UPEN FORAGE 0.46556 15.04
Tf<CC/SHKUP COn&INATlONS
5HRU&5 0 SHRUBS 1 SHRUBS : SHRUBS 3
TP EC 0 0.00000 0.00 0.05510 0.00 0.02755 217.00 0,00000 0,00
TREE I 0.00000 0.00 0.00000 0.00 0.36942 35. 19 0.55371 7.22
TREE 2 0.00000 0.00 0.Û7VB? 125.17 2.20373 79.69 1 . 30688 60.45
TREE 3 0.00000 0.00 0.02755 36.30 0.23912 92.01 0.03747 0.00
FREQUENCY,rTRCE/SHRUH BY COVCR/rOKAGE
HAD.IYPE TFEC 0 TREE 1 TREE 2 TREE 3
680 SHKUBO 1 3 0 1 2 0 2 3 0 3
0 0 0 0 0 0 0 1 0 0 13 13 0 0 I 0
0 0 0 0 0 0 0 0 0 0 1 0 0 0 1
0 0 0 0 0 0 3 0 0 0 1 1 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 u
690 5HRUB0 1 3 0 1 3 0 i 3 0 1 3
0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
670 SHRUBO 1 3 0 t 2 3 0 I 2 3 0 1 2 3
O 0 0 0 0 0 0 0 0 0 0 0 0 1 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 1 0 0 0 0 0 0 0 0
0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0
720 SHRUBO 1 2 3 0 1 3 0 I 2 3 0 1 2 3
0 0 0 0 0 0 0 0 0 0 0 0 . 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 1 0 0 0 3 0 0 0 0 0
0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
710 SHRUbO 1 2 3 0 1 3 0 1 i 0 1 3
0 0 0 0 0 0 0 .0 0 0 0 Û 0 0 0 0
0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0
0 0 0 0 0 0 0 0 0 i 5 1 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
620 SHRUDO I 2 3 0 I 2 i 0 1 2 3 0 1 2 3
0 0 0 0 0 0 0 0 0 0 I 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
530 SHRUDO 1 3 0 1 3 0 J 2 3 0 1 3
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 u
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
570 CHRUDO I 2 3 0 1 2 3 0 1 3 0 I 2 3
0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0
V 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 c 0 V 0 0
P-GA AT too YAT<[, IHTf-TkVnLS r 900 IN FKcST ROW 
UF rO lUOO IN LI.CGND KÛU ®l.liü IJ7.G1 L6. /9 OS. 56 43.39 20.45
im .53 ve.VÛ 0.00 Ü4.99 0.0Ô 0.00
23.64 vQ.17 0.00
0.00 u4.70 0.00
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SUMMARY HATA TOR GREEN GULCH 
TRANSECT LENGTH
1 6 6G9 YARDS 9 . 4 7  MILES 
DELETED! 0 PELLETS AND 5 0 YARDS
COVER/FORAGE RATIO IS! 0 .5 Ü2 
PELLET GROUPS 23 54 73 27
3 3 . 7 7  PELLET GROUPS/ACRE ON 4 , 5 3 9 2 2 ACRES
ASPECT ACRES PGAN 0.00000 0,00NE 0.76721 28.68
E 0.29669 3.37SE 1.30302 53.72S 1.03070 35.02SW 0.55730 8.97
w 0.23053 13.01NW 0.34573 43.39
SLOPE ACRES PGA
UNDER 10 0.00000 0.00
UNDER 20 0.00000 0.00UNDER 30 0.00000 0.00
u n d e r 40 1 . 2 3 2 2 2 2 1 . 9 1
UNDER 50 3 . 3 5 7 0 0 3 3 . 1 3UNDER 60 0.00000 0.00
UNDER 70 0.00000 0.00
UNDER 80 0.00000 0.00
HABITAT TYPE ® ACRES PGA
280 2 . 6 1 7 3 4 4 0 . 5 0
680 1 . 2 6 5 8 3 2 0 . 5 4
520 0 . 2 9 0 0 8 6 2 . 0 5
530 0 . 1 3 3 3 3 3 7 . 5 0
710 0 . 2 8 2 6 4 0.00
COVER/FORAGE TYPE ACRES PGA
HIDING COVER 2 . 2 5 0 9 5 3 3 . 3 2
THERMAL COVER 0 . 4 1 9 5 6 4 2 . 9 0
FORESTED FORAGE 0 . 7 5 3 1 6 3 0 . 5 4
OPEN FORAGE 1 . 1 6 5 5 6 3 3 . 4 6
TREE/SHRUB COMBINATIONS
SHRUBS 0 SHRUBS 1 SHRUBS 2 SHRUBS 3TREE 0 0.01212 2 4 7 . 5 0 0 . 0 8 7 3 3 0.00 0 . 6 9 1 1 8 3 4 . 7 2 0 . 5 1 4 6 0 3 6 . 9 2TREE 1 0.00000 0.00 0 . 2 6 9 9 7 2 5 . 9 3 0 . 4 0 4 4 0 4 4 . 5 1 0 . 0 2 7 5 5 3 6 . 3 0TREE 2 0.00000 0.00 0 . 5 9 2 0 1 3 0 . 4 1 1 . 1 5 3 1 6 3 2 , 9 5 0 . 0 4 6 5 6 0.00
TREE 3 0.00000 0.00 0 . 3 7 4 6 5 1 6 . 0 1 0 . 4 1 5 7 0 5 0 . 5 2 0 .OOOOO 0.00
FREQUENCY,TREE/SHRUB 
HAD.TYPE TREE 0
BY COVER/FORAGE 
TREE 1 TREE 2 TREE 3
280 SHRUBO 1 2 3 0 1 2 3 0 1 2 3 0 1 2 3
0 0 3 1 0 0 1 0 0 3 6 0 0 0 0 0
0 0 0 0 0 0 0 0 0 3 4 0 0 1 1 0
0 0 0 0 0 4 0 1 0 3 1 0 0 1 0 0
1 0 3 1 0 0 0 0 0 0 0 0 0 0 0 0
6 80 SHRUBO 1 2 3 0 1 2 3 0 1 2 3 0 1 2 3
0 0 0 0 0 0 3 0 0 0 0 1 0 5 3 0
0 0 0 0 0 0 0 0 0 0 0 0 0 5 2 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 1 2 1 0 0 0 0 0 0 0 0 0 0 0 0
520 SHRUBO 1 2 3 0 1 2 3 0 1 2 3 0 1 2 3
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 1 0 0 0 2 0 0 0 0 0
0 0 1 2 0 0 0 0 0 0 0 0 0 0 0 0
530 SHRUBO 1 2 3 0 1 2 3 0 1 3 0 1 2 3
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0
710 SHRUBO 1 2 3 0 1 2 3 0 1 2 3 0 1 2 3
0 0 0 0 0 0 1 0 0 1 1 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0
PGA AT 100 YARD INTERVALS, 9 0 0 IN FIRST ROW 
UP TO 1300 IN SECOND ROW
20,67 4 0 . 9 6 4 7 . 6 2  2 0 . 4 2  1 1 9 . 4 1
0.00 0.00 0.00 0.00 0,00
41 . 0 2  
0.00
0.00
0.00
0.00
0.00
0.00
0.00
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SUMMARY DATA FOR DRY GULCH 
TRANSECT LENGTH
13 400 YARDS 7 . 6 1 MILES 
deleted; 0 f'ELLETS AND
CUOER/FDRAGE RATIO IS: 0 , 5 9 6  
FELLET GROUPS 0 42 39
2 4 . 1 1 PELLET GROUPS/ACRE ON
ASPECT ACRES PGA
N 0 . 0 6 3 6 4 0.00
NE 1 . 1 0 3 3 0 1 9 . 9 4
E 0 . 3 8 8 7 0 12.86
SE 1 . 4 4 7 1 0 31 . 7 9
S 0 . 6 8 8 7 0 2 3 . 2 3
sw 0.00000 0.00
w 0.00000 0.00
NW 0.00000 0.00
0 YARDS 
27
3 . 6 9 1 4 3 ACRES
SLOPE ACRES PGA
UNDER 10 0.00000 0.00
UNDER 20 0.00000 0.00
u n d e r 30 0 . 0 5 9 2 3 3 3 . 7 7
UNDER 40 1 . 6 8 5 6 6 2 2 . 5 4
UNDER 50 1 . 7 0 8 8 0 2 6 . 9 2
UNDER 60 0 . 2 3 7 7 4 1 2 . 6 2UNDER 70 0.00000 0.00
UNDER 80 0.00000 0.00
HADI TAT TYPE ^ ACRES PGA
720 1 . 2 2 8 6 4 3 3 , 3 7
680 1 . 3 5 3 1 6 2 4 . 3 9
7 1 0 0 . 9 3 3 8 8 1 2 . 8 5
6 7 0 0 . 1 7 5 7 6 1 7 . 0 7
CÜVER/EORAGE TYPE ACRES PGA
HIDING COVER 1 . 7 2 1 7 5 1 9 . 7 5
THERMAL COVER 0 . 4 7 7 1 3 1 6 . 7 7
FORESTED FORAGE 0 . 7 3 3 3 3 3 8 . 1 8
UPEN FORAGE 0 . 7 5 9 2 2 2 5 . 0 3
TREE/SHRUB COMBINATIONS
SHRUBS 0 SHRUBS 1 SHRUBS 2 SHRUBS 3TREE 0 0.21818 0.00 0.00000 0.00 0.00000 0.00 0 . 3 7 9 0 6TREE 1 0.00000 0.00 0 . 0 5 9 2 3 3 3 . 7 7 0 , 0 7 7 4 1 2 5 . 8 4 0 . 1 9 6 9 7
tree 2 0.00000 0.00 0 . 2 6 1 7 1 1 1 . 4 6 0 . 3 3 9 3 9 4 4 . 2 0 0 . 7 1 6 5 2
TREE 3 0 . 0 5 0 4 1 1 9 . 8 4 0 . 3 3 5 2 6 20.88 0 . 5 7 2 4 5 5 . 2 4 0 . 4 8 4 8 4
FREQUENCY,TREE/SHRUD DY COVER/FORAGE
HAD.TYPE TREE 0 TREE 1 TREE 2 TREE 3
7 2 0 SHRUBO 1 2 3 0 1 2 . 3 0 1 3 0 1 2 3
0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 3
0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0
0 0 0 0 0 0 1 0 0 0 1 4 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
680 SHRUBO 1 2 3 0 1 2 3 0 1 2 3 0 1 2 3
0 0 0 0 0 0 0 1 0 1 1 2 0 1 1 0
0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1
0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0
0 0 0 3 0 0 0 2 0 0 0 0 0 0 0 0
710 SHRUBO 1 2 3 0 1 2 3 0 1 2 3 0 1 2 3
0 0 0 0 0 0 0 0 0 0 . 3 0 0 1 0 0
0 0 0 0 0 0 0 0 0 1 0 0 1 0 2 0
0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0
0 0 1 0 0 0 0 0 0 0 0 0 0 0 0
670 SHRUBO 1 2 3 0 1 2 3 0 1 2 3 0 1 ■ 3
0 0 0 0 0 1 0 0 0 1 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
PGA AT 100 YARD INTERVALS,MO IN FIRST ROW
UP TO 18 00 IN SECOND ROW°
1 6 . 11 3 6 .,91 8. 78 0 .00 4 . 4 1 4 ,, 05 2 4 ,. 97 0.0<
1 1 8 . 7 4 0. 00 0. 00 0.00 0.00 0.,00 0,,00 0.0<
1 0 . 5 5  
7 6 . 1 5  
4 0 . 4 7  
1 6 . 5 0
0.00
0.00
! .
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Appendix t. -Analysis of individual transects
Sample Mean SignificancePGA Standard Transect t ofArea Elevation Observers size Unweighted Weighted error pair value probability
SKALKAHO
Falls Cr. 7500 e 19 72 .9 85 .2 10.7 e vs. jk 15.03 ***
75/7700 jk 20 208.9 340.4 71.1 e vs. a 31.60 ***
7700 a 35 276.9 277.7 31.0 jk vs, a 6.73 ***
Little Burnt 7300 E 17 188.5 236.4 34,7 E vs.ej 6.81 ***Fork 73/7700 ej 25 253.2 239.9 56.3 E vs. ac 6.35 ***
7700 ac 32 138.7 155.1 26.8 E vs. b 14.02 ***
78/7900 b 9 83.7 97 .2 21.1 ej vs. ac 
ej vs. b 
ac vs. b
12.56
19.26
7.95
***
***
***
Dam Cr. 7500 J 39 64 .6 82 .9 15.4 j vs. be 15.96 ***
75/7800 be 14 166.4 124,7 25.3 j vs. k 12.47 ***
7700 k 39 161.5 259.6 45 .1 be vs. k .57
Crooked Cr. 7500 b 23 112.7 111.9 18.9 b vs. c 1.59
7800 c 29 102.9 124.8 19.1
PETTY CREEK
Eds Cr. 5000 a 22 22 .3 27.1 6.6 a vs. a' 2.99 **
5500 a' 35 12.6 11.9 4 . 0 a vs. d 7.64 ***
5500 d 22 5 9 . 6 63 .6 17.1 a vs. b 3.81 ***
5500 b 20 10.6 13.8 3 . 0 a' vs. d 
a' vs. b 
d vs. b
10.22
.76
10.94
***
***
Johns Cr. 5000 b 28 14.1 18.6 5 . 9 b vs. d 6.66 ***
5500 d 18 41 .3 50 .0 10.7
Cus Cr. 5000 1 62 18.6 17.4 3 . 8 i vs. d 3.64 ***
5500 d 23 30.6 33.6 7 .1
South Fork 5000 i 50 22.2 18.8 4 . 0 i vs. a 0.62
50/5500 a 57 24.0 22.5 4 .1 i vs. b 3.09 **
5500 b 31 13.5 13.1 3 .9 a vs. b 3.72 ***
BLUE MOUNTAIN
Woodman Cr. 5000 a 32 12.4 13 .0 2.8 a vs. a' 6.35 ***
5500 a' 25 35 .1 41.4 10.0 a vs. b .40
5500 b 16 11.3 12.6 4 . 2 'a vs. a" .60
5500 a" 40 10.9 10.7 3 . 0 a' vs. b 
a' vs. a" 
b vs. a"
6.30
6.70
.14
***
***
Sleeaian Cr. 5000 g 25 10.6 18.1 7 .4 8 vs. b 1.11
5500 b 17 7.0 5 .8 3 . 0 g vs. n 3;89 ***
5500 n 17 27 .2 30 .6 10.8 b vs. n 5.45 ***
Camp Cr. 5000 S 29 3 .6 4 . 2 1 .9 g vs. m 1.61
5500 m 23 6.6 7 .0 1.6
JIM CREEK
0 .34Piper Crow Cr. 4100 P 9 9 .9 14 .6 6.0 p vs. b
4500 b 9 10.9 5 .7 2.8
Moore Cr. Lover c 16 12.3 12.6 3 .7 c vs. a 2.45 *
Upper a 17 6.1 7.4 2.7
Jim Cr. Lookout 5100 s 10 4 .6 4.1 1.8 s vs. e 1.42
5600 e 25 7.1 4 . 0 1.3
Jim Lake Lower ab 16 1.3 0 . 9 0.6 ab vs. 0 0.73
Upper 0 21 2.1 .7 .3
BEAVER CREEK 113.7
14.8
25.5
0 .39
3.25
4.89
Dixie/S. Branch 4500
4700
5000
5200
5500
h
r
7
14
15
95 .1
99 .5
56 .6
174.2
98.4
80 .8
h vs. r 
h vs. a 
h vs. a'
**
***
a'
b
19
16
39.3
35.8
51 .6
60.4
16.6
35 .0
h vs. b 
r vs. a 
r vs. a’ 
r vs. b 
a vs. a' 
a vs. b 
a' vs. b
4.86
6.76
7.65
9.03
2.672.68 
.49
A**
***
***
**
**
Green Gulch 4000 q 22 33.5 31 .8 6.4 q vs. h 0 .7 0.84
1.3740/4500
5000
h
f
27
24
30.6
37.3
31 .4
38 .6
10.4
12.9
q vs. f 
h vs. f
Dry Gulch 5000 b 20 22.8 22.4 6 .7 b vs. f 0.71
5500 f 23 25.7 29.9 9 . 6 ---- ------ -
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Habitat Group 1
APPENDIX 5 
Habitat Group 5
PP/Agsp WRC/Clun
PP/Syal WRC/Clun-Clun PhaseDF/Agsp WRC/Clun-Arnu PhaseDF/Feid WRC/Clun-Mefe Phase
DF/Fesc AF/ClunDF/Syal-Agsp Phase AF/Gatr
DF/Caru-Agsp Phase AF/Mefe
Habitat Group 2
WRC/Opho 
Habitat Group 6
DF/Vaca S/Egar AF/Clun-Vaca PhaseDF/Phma S/Gatr AF/Clun-Xete Phase
DF/Phma-Phma Phase S/Li bo AF/Clun-Mefe Phase
DF/Phma-Caru Phase GF/Xete HH/Mefe
DF/Syal GF/Clun AF/Caca
DF/Syal-Caru Phase GF/Clun-Clun Phase AF/Libo
DF/Syal-Sya1 Phase WH/Clun AF/Libo-Libo Phase
DF/Caru-Aruv Phase AF/Opho AF/Libo-Vasc Phase
DF/Caru-Pipo Phase AF/Clun-Clun Phase
DF/Arco
Habitat Group 3 ' Habitat Group 7
DF/Libo AF/Vaca
DF/Libo-Caru Phase AF/Xete
DF/Caru AF/Xete-Vagl Phase
DF/Caru-Caru Phase AF/Xete-Vasc Phase
DF/Cage MH/Xete
DF/Aruv AF/Vagl
Habitat Group 4 Habitat Group 8
DF/Xete AF/Vasc
DF/Xete-Vagl Phase AF(WBP)/Vasc
DF/Xete-Aruv Phase AF/Luhi
DF/Vagl AF/Luhi-Vasc Phase
DF/Vagl-Vagl Phase AF/Luhi-Mefe Phase
For common names see
WBP-AF
WBP
"Forest Habitat Types of Montana " (Pfister et al. 1'
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